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Foreword

The International Organization for Standardization (ISO) is a worldwide federation of national standards
bodies (ISO member bodies).  The work of preparing International Standards is normally carried out through
ISO technical committees.  Each member body interested in a subject for which a technical committee has
been established has the right to be represented on that committee.  International organizations, governmental
and non-governmental, in liaison with ISO, also take part in the work.  ISO collaborates closely with the
International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.  

This standing document was prepared by Technical Committee ISO/TC 184, Industrial automation systems
and integration, Subcommittee SC4, Industrial data.

+51�6% ����5%� UVCPFCTFU CTG RTGRCTGF CEEQTFKPI VQ IWKFGNKPGU RWV HQTVJ KP VJG HQNNQYKPI UVCPFKPI

FQEWOGPVU�

G )WKFGNKPGU HQT CRRNKECVKQP OQFWNG FGXGNQROGPV�

G )WKFGNKPGU HQT CRRNKECVKQP KPVGTRTGVGF EQPUVTWEV FGXGNQROGPV�

NOTE 1 - The development of new AICs is deprecated due to the advent of application modules which are

intended to be the next generation AICs.

G )WKFGNKPGU HQT CRRNKECVKQP KPVGTRTGVGF OQFGN FGXGNQROGPV�

G )WKFGNKPGU HQT VJG FGXGNQROGPV QH CRRNKECVKQP RTQVQEQNU WUKPI CRRNKECVKQP OQFWNGU�

G )WKFGNKPGU HQT VJG FGXGNQROGPV CPF CRRTQXCN QH 56'2 CRRNKECVKQP RTQVQEQNU�

NOTE 2 - The development of new APs using this process is deprecated due to the advent of application

modules.

G )WKFGNKPGU HQT VJG FGXGNQROGPV QH CDUVTCEV VGUV UWKVGU�

— Guidelines for the development of mapping tables;

NOTE 3 - Clause 5.6 now contains mapping table guidelines for application modules extracted from the

separate mapping table guidelines document.

— ISO/TC 184/SC4 organization handbook;

— Supplementary directives for the drafting and presentation of ISO 10303.
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Introduction

ISO 10303 is an International Standard for the computer-interpretable representation and exchange of
product data. The objective is to provide a neutral mechanism capable of describing product data throughout
the life cycle of a product independent from any particular system. The nature of this description makes it
suitable not only for neutral file exchange, but also as a basis for implementing and sharing product databases
and archiving.

This International Standard is organized as a series of parts, each published separately. The parts of ISO
10303 fall into one of the following series: description methods, integrated resources, application modules,
application interpreted constructs, application protocols, abstract test suites, implementation methods, and
conformance testing. The series are described in ISO 10303-1.

The purpose of this document is to provide guidelines for the development of application modules (AMs) for
use in STEP application protocols (APs).  Application modules are the key component of the modularization
of the initial STEP architecture.  The modularization approach extends the application interpreted construct
(AIC) concept of the initial STEP architecture through inclusion of the relevant portions of the AP’s
application reference model.  The basis of the approach is understanding and harmonizing the requirements,
both new and those documented in existing APs, grouping the requirements into reuseable modules,
documenting the modules, and using the modules in the development of an application protocol.  

The development of an application protocol modularization strategy was driven by several requirements from
different sources:

— to reduce the high cost of developing an application protocol;

— to ensure the ability to implement a combination of subsets of multiple APs or to extend existing APs
to meet a business need;

— to ensure the ability to reuse application software developed to support one AP in the development of
an implementation of another AP with the same, or similar, requirements;

— to avoid the duplication and repeated documentation of the same requirements in different application
protocols leading to potentially different solutions for the same requirements; and

— to ensure the ability to reuse data generated by an implementation of one or more APs by an
implementation of one or more different APs.

This document describes the proposed content of an application module and guidelines for development of
the content of the application module. The expected audience for this document includes developers of STEP
application modules and application protocols as well as users of STEP application protocols who are
interested in a more in-depth understanding of the origins of the structure of application protocols.  This
document is an adaptation of the guidance found in Guidelines for the development and approval of STEP
application protocols, Guidelines for the development of mapping tables, Guidelines for application
interpreted model development, and Guidelines for application interpreted construct development.
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DRAFT STANDING DOCUMENT ISO/TC 184/SC4 Nxxx:1997(E)

Guidelines for application module development

1    Scope

This SC4 standing document specifies guidelines for the development and documentation of application
modules for use within ISO 10303 application protocols.  

The following are within scope of this standing document:

— description of the content of an application module;

—  guidelines for developing the content of an application module including detailed guidance on the
development of scope, information requirements, mapping tables and module interpreted models.

The following are outside the scope of this standing document:

— specification of presentation information for the documentation of any portion of an ISO 10303
application module;

— detailed guidance on how to select constructs of the ISO 10303 integrated resources that map to the
information requirements of an ISO 10303 application module;

NOTE 1 - This information is planned to be covered in greater detail in a forthcoming document entitled

Procedures for application interpretation.

— guidelines for development of mapping tables for documents other than ISO 10303 application
modules;

— guidelines for the use of EXPRESS in information models other than ISO 10303 module interpreted
models;

016' � � 6JG ':24'55 NCPIWCIG KU FGUETKDGF KP +51 ��������� 6JKU FQEWOGPV RTQXKFGU ':24'55 WUCIG

IWKFCPEG QPN[ KP VJG EQPVGZV QH OQFWNG KPVGTRTGVGF OQFGN FGXGNQROGPV�

— description of how the application modules are to be used in the documentation of application
protocols.
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2    Normative references

The following standing documents and standards contain provisions which, through reference in this text,
constitute provisions of this standing document.  At the time of publication, the editions indicated were valid. 
All standing documents and standards are subject to revision, and parties to agreements based on this
standing document are encouraged to investigate the possibility of applying the most recent editions of the
standing documents and standards indicated below.  Members of IEC and ISO maintain registers of currently
valid International Standards.

ISO/TC 184/SC4 N534:1997, Guidelines for application interpreted construct development.

+51�6% ����5%� 0��������� )WKFGNKPGU HQT VJG FGXGNQROGPV CPF CRRTQXCN QH 56'2 CRRNKECVKQP RTQVQEQNU�

+51�6% ����5%� 0ZZZ������ )WKFGNKPGU HQT VJG FGXGNQROGPV QH CRRNKECVKQP RTQVQEQNU WUKPI CRRNKECVKQP

OQFWNGU�

+51�6% ����5%� 0��������� )WKFGNKPGU HQT VJG FGXGNQROGPV QH OCRRKPI VCDNGU�

+51�6% ����5%� 0��������� 5WRRNGOGPVCT[ FKTGEVKXGU HQT VJG FTCHVKPI CPF RTGUGPVCVKQP QH +51 ������

ISO 10303-11:1994, Industrial automation systems and integration — Product data representation and
exchange — Part 11:  Description methods:  Language reference manual.

3   Definitions and abbreviations

3.1  Terms defined in ISO 10303-1

This SC4 standing document makes use of the following terms defined in ISO 10303-1.

3.1.1  application:  a group of one or more processes creating or using product data.

3.1.2  application activity model (AAM):  a model that describes an application in terms of its processes
and information flows.

3.1.3  application context:  the environment in which the integrated resources are interpreted to support the
use of product data in a specific application.

3.1.4  application interpreted model (AIM):  an information model that uses the integrated resources
necessary to satisfy the information requirements and constraints of an application reference model, within an
application protocol.

3.1.5  application object:  an atomic element of an application reference model that defines a unique concept
of the application and contains attributes specifying the data elements of the object.
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3.1.6  application protocol (AP):  a part of this International Standard that specifies an application
interpreted model satisfying the scope and information requirements for a specific application.

NOTE -  This definition differs from the definition used in open system interconnection (OSI) standards.  However,

since this International Standard is not intended to be used directly with OSI communications, no confusion should

arise.

3.1.7  application reference model (ARM):   an information model that describes the information
requirements and constraints of a specific application context.

3.1.8  conformance class: a subset of an application protocol for which conformance may be claimed.

3.1.9  data:  a representation of information in a formal manner suitable for communication, interpretation,
or processing by human beings or computers.

3.1.10  implementation method:  a part of this International Standard that specifies a technique used by
computer systems to exchange product data that is described using the EXPRESS data specification language
[ISO 10303-11].

������ KPVGTRTGVCVKQP� the process of adapting a resource construct from the integrated resources to satisfy
a requirement of an application protocol.  This may involve the addition of restrictions on attributes, the
addition of constraints, the addition of relationships among resource constructs.

3.1.12  product data:  a representation of information about a product in a formal manner suitable for
communication, interpretation, or processing by human beings or by computers.

3.1.13  resource construct: a collection of EXPRESS entities, types, functions, rules and references that
together define a valid description of an aspect of product data.

3.1.14  unit of functionality (UoF):  a collection of application objects and their relationships that defines
one or more concepts within the application context such that removal of any component would render the
concepts incomplete or ambiguous.

3.2  Terms defined in ISO 10303-202

This SC4 standing document makes use of the following terms defined in ISO 10303-202.

3.2.1  application interpreted construct (AIC):  a logical grouping of interpreted constructs that supports a
specific function for the usage of product data across multiple application contexts.

3.3  Other definitions

For the purposes of this SC4 standing document the following definitions apply.
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3.3.1  application module (AM):  a reuseable collection of scope statement, information requirements,
mappings and module interpreted model that supports a specific usage of product data across multiple
application contexts.

3.3.2  module interpreted model (MIM):  an information model that uses the common resources necessary
to satisfy the information requirements and constraints of an application reference model, within an
application module.

3.4   Abbreviations

For the purposes of this SC4 standing document, the following abbreviations apply.

AAM application activity model

AIC application interpreted construct

AIM application interpreted model

AM application module

AP application protocol

ARM application reference model

CC conformance class

IR integrated resource

MIM module interpreted model

UoF unit of functionality

4   Application module content

This clause provides an overview of the contents of an application module.  The contents for an application
module are given in figure 1 and are explained in the subsequent subclauses.  The three major components of
an AM are: 1) the scope and functional requirements; 2) the application reference model as a representation
of the application domain information requirements; and 3) the module interpreted model that specifies the
required use of the common resource.  

Each application module shall have an associated abstract test suite (ATS).
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Figure 1 - Contents of an application module

An AM starts with an Introduction which provides an overview of the technical content.  For AMs which use
other AMs, the Introduction shall explain the relationships between the AMs.

Clause 1 of an AM is the definition of the scope of the AM. Based on the scope, clause 4 of an AM identifies
the information requirements of the AM and documents them in an application reference model.  The
semantics of the application reference model are specified using a documented EXPRESS schema. Based on
the ARM, clause 5 specifies the selection of constructs from the common resources and identifies constraints
or specializations of entities for describing the application information in an module interpreted model.

Detailed requirements for documenting an AM, including any required text, are provided in the
Supplementary directives for the drafting and presentation of ISO 10303.

4.1    Scope

Clause 1 of an AM shall define the domain of the AM and summarize the fundamental concepts and
assumptions of the scope, the functionality of the AM, and the types of information that are accommodated
by the AM.  A description of the functionality and information that are specifically outside the scope of the
application shall be defined to clarify the domain of the AM.



ISO/TC 184/SC4 Nxxx:1997(E)

�

This clause shall define the following characteristics of the scope of the application module:

— type of information;

    — life cycle stages supported;

— uses of the information, e.g., functional processes, supported;

— discipline views supported;

— exclusions from scope for the purpose of clarification.

4.2    Normative references

All normative references shall be listed in clause 2 of an AM.  The minimal required set of normative
references are:

ISO 10303-1 Industrial automation systems and integration - Product data representation and
exchange - Part 1: Overview and fundamental principles.

ISO 10303-11 Industrial automation systems and integration - Product data representation and
exchange - Part 11: Description methods: The EXPRESS language reference manual.

ISO 10303-31 Industrial automation systems and integration - Product data representation and
exchange - Part 31: Conformance testing methodology and framework: General concepts.

4.3    Definitions and abbreviations

Clause 3 of an AM shall include definitions of all concepts necessary to understand the Introduction, Scope,
and Information requirements clauses.  This clause may include concepts that are defined further in the
Information requirements clause.  The concept definitions provided in this clause shall be consistent with the
complete definitions provided in the Information requirements clause.

This clause shall contain at least three subclauses: list of terms defined in ISO 10303-1 and used in the AM,
terms defined in the AM, and abbreviations and symbols used in the AM.  This clause shall not include the
definitions of objects defined in the module interpreted model.  This clause shall list the terms defined in other
ISO standards that are necessary for understanding the AM.

4.4    Information requirements 

Clause 4 of an AM shall describe the functionality and information requirements of the AM.  The first
paragraphs of this clause provide a high level description of the information requirements that are supported
by the AM and a summary of the structure used to partition the information requirements.  This clause may
include a description of the types of information supported by the AM, any restrictions on the information
supported, and the supported uses of the defined information. This clause shall provide all additional
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information on the fundamental concepts and assumptions (initially introduced in clauses 1 and 3) which is
necessary for complete understanding of the information requirements and the scope boundaries.

This clause shall include a description the fundamental concepts and UoFs of the AM and any prerequisite
AMs used by the AM. 

This clause shall include subclauses for units of functionality, referenced AM ARMs and ARM type
definitions, ARM entity definitions, ARM rule definitions, ARM function definitions as required.

4.4.1    Units of functionality  

Clause 4.1 of an AM shall specify a list of the UoFs defined in or used by the AM and the definition of each
UoF defined in the AM.  A UoF is a grouping of data constructs which is important in the application
module.  A UoF specifies the set of application objects that constitute one or more concepts of the application
reference model.  UoFs are a mechanism for modularising the information requirements into primary
concepts.  The UoFs are used to organize and summarize the functionality of the ARM. Each UoF definition
shall include the scope of the UoF, a description of the function(s) that the grouping of data is intended to
support, and a list of the application objects that are included in the UoF.

For a UoF defined in another application module the UoF description in the using AM shall list the
application objects referenced by objects in the using AM.

NOTE - The intent is for application modules to define one UoF and possibly make use of UoFs defined within other

application modules.

4.4.2    Referenced application module ARMs  

Clause 4.2 of an AM shall specify the application reference models defined in other application modules that
are required by the AM. This specification takes the form of documented EXPRESS USE FROM constructs.

4.4.3    ARM type definitions  

Clause 4.3 of an AM shall specify the defined types necessary for the description of the application objects
defined in 4.4. This specification takes the form of documented EXPRESS TYPE defintions.

4.4.4    Application objects as ARM entity definitions  

Clause 4.4 of an AM shall include the definitions for all application objects and attributes declared in the
AM.  An application object is an atomic element of an application reference model that defines a unique
application concept and contains attributes specifying the data elements of the object. Application objects are
documented in the ARM by EXPRESS entity defintions.

Application objects documented as EXPRESS entities contain the definitions of simple attributes,
relationship attributes and relationship constraints. Simple attributes are those which evaluate to a simple
data type. Relationship attributes are those which establish a relationship with another application object.
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Relationship constraints are EXPRESS INVERSE attributes which constrain the cardinality of a relationship
between two application objects.

4.4.5    ARM rule definitions  

Clause 4.5 of an AM shall specify the necessary rules constraining the application objects. These constraints
are documented in the ARM as EXPRESS RULE defintions.

4.4.6    ARM function definitions  

Clause 4.6 of an AM shall specify the necessary functions used by the ARM rules and ARM entity
definitions. These constraints are documented as EXPRESS FUNCTION definitions.

4.5    Module interpreted model

Clause 5 of an AM shall specify the module interpreted model. The MIM shall be defined using the
EXPRESS language and is constructed from the resource constructs (including other AMs) using the
EXPRESS interfacing mechanism (USE FROM) defined in ISO 10303-11.  Needs for refinement of the
resource constructs arises out of the information requirements of a the particular application module domain.

4.5.1    Mapping table  

Clause 5.1 of an AM shall specify the mapping table.  The mapping table documents the correspondence
between the information requirements and the constructs of the MIM.  This mapping table shall specify a
complete and unambiguous mapping between the application objects and their attributes defined in the
information requirements clause and the constructs of the MIM.  The mapping shows how the common
resource constructs are used to meet the information requirements of the application module.

4.5.2    Short form  

Clause 5.2 of an AM shall specify the MIM EXPRESS short listing.  The MIM EXPRESS short listing shall
consist of USE FROM statements that select common resource constructs and other AMs, AM specific
declarations, and any appropriate modifications to textual material that applies to constructs interfaced into
the MIM schema from the common resources.  The declarations include TYPE declarations, ENTITY
declarations that create subtypes of resource entities, and any necessary RULES, FUNCTIONS, and
PROCEDURES that are required to satisfy the information requirements.  Any declarations of entities, rules,
functions, and procedures specific to the AM are fully documented in the MIM EXPRESS short listing. 
Textual modifications include:

— clarification of application specific interpretation of the meaning of a generic entity definition;

— clarification of application specific interpretation of the meaning of one or more attributes;

— specification of application specific informal propositions;

— specification of all associated global rules defined in the AM;
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— addition of application specific examples and notes.

4.6    Annexes

A  MIM short names (normative)

This annex shall contain a correspondence list between the entities used in the MIM and the short names. 
This list is derived from the short names specified in the common resources together with the short names
for entities introduced in the AM.

B   Information object registration (normative)

This annex shall specify the information object identifiers for the application module.  This shall include
identifiers for the AM document and for the MIM schema

C  ARM EXPRESS-G (informative)

This annex shall contain the EXPRESS-G representation of all interface specifications and all types and
entities defined in the ARM.  This representation shall be documented in accordance with annex D of ISO
10303-11 and the Supplementary directives for the drafting and presentation of ISO 10303 (STEP) [9].

D  MIM EXPRESS-G (informative)

This annex shall contain the EXPRESS-G representation of all interface specifications and all types and
entities defined in the MIM.  This representation shall be documented in accordance with annex D of ISO
10303-11 and the Supplementary directives for the drafting and presentation of ISO 10303 (STEP) [9].

E  MIM and ARM EXPRESS listing (informative)

This annex shall contain a disk with the entire MIM and ARM EXPRESS short listing without
comments.

  
F  Application module implementation and usage guide (optional and informative)

This annex, if provided, contains informative guidance on implementing and using the AM.  This annex
provides guidance to two different audiences, i.e., implementors and end users of AM compliant
implementations.  Example information descriptions that are supported by the AM and the corresponding
AM exchange files may be included in this annex.  If exchange files are included in this annex, the annex
should  explain the primary data structures and the logic and meaning of the values used in the exchange
file.

G  Technical discussions (optional and informative)

This annex, if provided, contains a summary of relevant technical discussions and the resolution of issues
raised during the development of the AM.  This annex provides background information for potential
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users of the AM and for developers of similar or related AMs.  The material given should not cast doubt
or self justify.  Only material which supports the normative text shall be given.

H  Bibliography (informative)

This annex lists all informative references relevant to the AM.  At a minimum, it shall contain references
to the Supplementary directives for the drafting and presentation of ISO 10303.

5   Specification of application module content

This clause specifies the requirements for developing an AM.  An AM shall be developed and reviewed
incrementally as components of the AM documentation are completed.  The major objective of the
incremental development is for AM integration planning. A review of the AM's scope and information
requirements, prior to developing the MIM, allows international consensus on the detailed requirements to be
developed. It also allows identification of requirements common with other applications for the purpose of
AM integration planning. 

5.1    Scope development 

The first phase of developing an AM is the definition of its scope and information requirements.  Definition
of the scope and information requirements begins with the formulation of a statement of the application
module functional requirements.  This statement may define the type(s) of information, the life cycle stages
supported, the data application(s), and the use of the data within the application(s) targeted for the AM.  The
detailed scoping and information requirements definition shall proceed from this statement.

The scope and requirements identify the primary concepts and relationships to be supported by the AM. The
AM's scope and information requirements shall be carefully defined and documented. The AM scope
statement may include a summary of the type(s) of information, the application processes, the types of data,
and the discipline views of the data that are within scope.  For clarification, the scope statement may also
identify the type(s) of information, the type(s) of products, the application processes, the types of product
data, and the discipline views of the data that are outside of the scope.

5.1.1    Scope refinement  

The refinement of the scope of an AM includes identifying and separating concepts to maximise reuse of the
AM and identifying mandatory relationships with other AM's. 

The AM should define a unique and distinct set of Application Objects relating only to the concept being
represented.  It should contain no Application Objects that are defined by another AM, that is representing
another concept.  

Vocabulary will typically change from concept to concept. The description of the AM should not contain
sentences that move from one concept to another. The use of words such as 'and', 'with' or 'also' in either the
name or description of an AM is an indication that there is more than one concept being represented.  Unless
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it can be demonstrated that the concepts being represented are inseparable in all applications, serious
consideration should be given to separating those concepts and defining an AM for each.

NOTE - The scope AM should not mix fundamental concepts such as presentation with representation.

5.2    Information requirements specification 

When the detailed scope and functional requirements have been defined, the information domain of the AM
shall be defined by developing the application reference model (ARM).  The ARM shall be documented using
EXPRESS and shall include an EXPRESS-G presentation. The ARM shall describe fully the data needs of
the application module, using the potentially harmonized terminology of the application domain(s).

The ARM documents the required data and relationships of the AM.  The graphical presentation of the ARM,
i.e., EXPRESS-G, aids the understanding and review of the information requirements and definitions.  The
ARM diagrams shall be at a detail level sufficient to present the requirements in a manner that it is
understandable to an application domain expert.  The information requirements shall be modelled only to the
level necessary to convey the information that is important from the application experts' point of view. An
ARM shall be sufficiently detailed so that the selection and interpretation of the common resources  can be
done accurately.  

A mechanism for modularizing the scope of an industry domain into manageable constructs is to define units
of functionality.  A UoF is a collection of application objects and assertions that conveys one or more well-
defined concepts within the context of an ARM. A UoF may result in one or more AM’s and an AM may
include or use more than one UoF. However, to realize the most reusability of an application module the
scope of application modules that define multiple UoFs should be reviewed for potential refinement (see
5.1.1). A UoF usually supports an application function or process.  UoFs are used to organize and summarize
the functionality of the ARM.  For example, if a geometric modelling application has a requirement for
wireframe geometry, then a UoF may be defined which provides a grouping of those application objects in the
ARM which are intended to support geometric modelling using wireframe geometry.

When two or more AMs have equivalent UoFs or common information requirements, a new AM shall be
created, the same interpretation of the integrated resources shall be used in the new AM, and the new AM
shall be used by the AM’s with common requirements. During the development of an AP or an AM it may be
discovered that an existing AM supports a superset of the requirements for the AM in development. In this
case, new AMs should be developed separating the required subsets from the existing AM. The original AM
may then be updated to use the new AMs without changing the scope of the existing AM. Through this
process the scopes of the catalog of AMs is incrementally refined as new or differing requirements are
discovered.

5.2.1   Information requirements documentation  

Clause 4 of the AM shall include a high level description of the information requirements, a summary of the
structure used to define the partition of the information requirements defined by the AM, and subclauses for
specifying UoFs, referenced AMs and the AM ARM components. The description of the information
requirements shall be sufficient to prepare the reader for the material in the subclauses.
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The information requirements shall be defined in prose. The referenced AMs and the ARM components
including application objects,  relationship attributes and constraints shall be defined as a single documented
EXPRESS schema. The elements listed within each subclause shall be ordered alphabetically. The UoFs,
ARM schema, ARM types, application objects, ARM rules and ARM rules shall have unique names, i.e., no
application elements shall share the same name.

The documentation for an AM's ARM and information requirements includes the following components as
required. The clause referenced listed assume at least one of each component is included. Should there be no
ARM types, functions or rules these clauses may be omitted in the AM and the clause numbering shall
change accordingly. 

1. units of functionality

Units of functionality shall be defined in 4.1 of the AM.  This subclause provides a list of the UoFs used
or defined in the AM. For UoFs defined in the AM, a description of the functions that each UoF supports,
and the list of application objects included in the UoF is specified. For UoFs used fromanother AM, the
name of the AM in which which the UoF is defined shall be included in the list. Application objects
defined in another AM specifically referenced by application modules defined in the AM shall be listed
under the description of the UoF in the other AM in which they are defined.

2. referenced application module ARMs

The referenced application module ARMs shall be defined in clause 4.2 of the AM. This specification
takes the form of documented EXPRESS USE FROM constructs. Each AM ARM shall be used in its
entirety. Should the AM no use any other AM this fact shall be stated in this clause. The ARM uses the
terminology of the application domain but should not be so specific as to prohibit reuse of the AM in
multiple APs.

3. ARM type definitions

The ARM defined types shall be defined in clause 4.3 of the AM. This specification takes the form of
documented EXPRESS TYPE definitions.

4. ARM entity definitions

The application objects shall be defined in 4.4 of the AM and are documented as ARM EXPRESS
entities.  Every EXPRESS entity in the ARM shall be considered an application object. Each application
object which exists in the ARM shall appear in the mapping table.

 
5. ARM rule definitions

The ARM rules shall be defined in clause 4.5 of the AM. These rules specify the necessary constraints on
the application objects. These constraints are documented in the ARM as EXPRESS RULE definitions.

 
6. ARM function definitions
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The ARM functions shall be defined in clause 4.6 of the AM. These functions specify the necessary
functions used by the ARM rules and ARM entity definitions. These functions are documented as
EXPRESS FUNCTION definitions.

 
5.2.2   EXPRESS ARM documentation  

The ARM EXPRESS definitions shall be specified as follows:

— The ARM type definitions shall appear in alphabetical order.

— Each application object shall be stated in the ARM entity definitions and each ARM entity definition
shall represent an application object.

— Each attribute whose data type is either a base data type or a defined data type which is a SELECT
data type with a select list that does not contain entity types or, recursively, other SELECT types with
select lists that do not contain entity types shall be stated as an attribute of that entity in the ARM entity
definition.

— Each attribute whose data type is an aggregate with a type that is either a base type or a defined type
which is a SELECT data type with a select list that does not contain entity types or, recursively, other
SELECT types with select lists that contain entity types shall be defined as an attribute in the ARM entity
definition, with the cardinality specified in the definition.

— Each relationship attribute whose data type is an aggregate of either an entity type or a SELECT type
with a select list that contains either entity types or other select types with select lists that contain entity
types  shall defined as an attribute in the ARM entity definition with the cardinality defined by the
aggregate bounds.

— Each relationship attribute whose data type is an entity type shall be defined as an attribute in the
ARM entity definition.

— Each relationship attribute whose data type is a SELECT data type with a select list that contains
entity types or other select types with select lists that contain entity types shall be defined as an attribute
of the ARM entity definition.

— Each constraint on the cardinality of a relationship attribute whose data type is an entity type shall be
defined as an INVERSE attribute in the referenced ARM entity definition.

— The attributes of the ARM entity definitions shall be ordered such that the non-relationship attributes
are preceed the relationship attributes. The non-relationship attributes shall appear in alphabetical order.
The relationship attributes shall appear in alphabetical order. The INVERSE attributes shall appear in
alphabetical order.

— The ARM rule definitions shall appear in alphabetical order.

— The ARM function definitions shall appear in alphabetical order.
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5.3    Module interpreted model

After the information requirements have been documented, interpretation of the information requirements
results in the development of the MIM.  Interpretation is based on the foundation laid by the review of the
scope and requirements documented in the AM.  The objectives of interpretation are: 

— to select the required SC4 common standardized resource constructs to satisfy ARM requirements;
 

— to map ARM constructs to the selected resource constructs; and 

— to create the additional EXPRESS constructs and constraints needed to satisfy ARM requirements and
to specify the MIM short listing.

5.3.1    Select resource constructs  

During interpretation, appropriate resource constructs are selected to meet the requirements for the ARM
constructs.  The selection process often involves further discussions or clarifications of the ARM constructs;
these may include review of the intended information requirements, the usage of the information, or
description of real-world usage scenarios of the application module.  The result of these discussions is the
specification of one or several resource constructs which satisfy the requirements of the ARM construct,
along with any needed constraints. 

The integrated resource constructs are designed for generic use by all AMs. In the selection process, the best
entity for an ARM requirement may have attributes that are not supported by requirements in the ARM.  As
long as the additional attributes have underlying types that are base types, this is not considered a problem. 
For example, many resource entities include required attributes such as name and description. These
attributes have the base type STRING.  Where there is no data to support the instantiation of these attributes,
the developers of an application module may choose to document recommended values for these attributes in
the “Module implementation and usage guide” annex of the application module.

5.3.2  Short form specification

An MIM is constructed from the common  resources, including AMs,  through the use of an inter-schema
reference specification; this MIM schema is called the short listing.  The short listing consists of two parts. 
The first part contains the interface specification which provides the relationship between the resources and
the MIM.  The second part defines the unique MIM constructs that refine or specialize the usage of the
integrated resources. 

The development of the short listing consists of two tasks:

— specify the interface to the resources; and

— specify MIM unique constructs and constraints.
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This clause of this document describes the development of the short listing from a functional perspective. 
The remainer of clause 5 of this document provides more detail on the use of EXPRESS to document the
short listing.  

5.3.2.1    Establish a formal interface to the resources  

The EXPRESS short listing reflects the selection of the resource constructs through a formal interface
specification method.  This interface is accomplished through the EXPRESS USE FROM specification
described in clause 11 of ISO 10303-11.  USE FROM is the interface mechanism that is employed to specify
the relationship between the resources and the MIM.  The information provided in 5.3.4 of this document will
provide more details on how to use the EXPRESS language to completely specify the interface to the
resources.

5.3.2.2    Develop unique MIM constructs  

The MIM short listing also specifies all constructs that are new and unique to the MIM, which may include
entities, attributes, type definitions, local and global rules, and functions.  Only two classes of new constructs
are allowed in an MIM; those that: 

— complete and assign a concept definition; and 

— constrain a generic concept.  

5.3.2.2.1    Concept completion and assignment

In the ISO 10303 integrated resources, there are a number of template structures that have been used to
specify product data management resources, such as the construct specified in annex E of ISO 10303-41. 
These template structures are semantically incomplete by themselves; they are designed to be used to specify
structurally similar though semantically dissimilar concepts in a standard and consistent manner.  The
template entity is completed by an explicit and unique assignment of semantics in the MIM.  The explicit
assignments are made between the management concepts (e.g., approval or organization) and the items that
require the management information.  Details on how the new MIM constructs which complete the
assignment template structure are documented in the MIM short listing are provided in 5.3.4.2.3 of this
document.  

5.3.2.2.2    Constrain generic concept

Standardized common resource constructs are generic in nature and designed to be shared by multiple
application contexts.  Several AMs may require the same generic concept that a resource construct represents,
but each may constrain the generic concepts in order to represent a specific usage within the AM domain. 
New MIM constructs may be created (through subtyping) to:

— constrain a generic concept;

— constrain the relationship between generic concepts; or 
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— create multiple, specialized concepts of the generic concept, through specification of different
constraints  representing different usages of the same generic concept under specific circumstances within
the domain of the AM. 

5.3.3    Complete short form schema  

Once all entities and types are interfaced into or defined in the MOM, global rules may also be defined in the
MIM to constrain an entity, relationship or attribute. 

EXAMPLE - Global rules are often written to constrain an entity that was explicitly interfaced from being

independently instantiated.

The constructs from the integrated resources are pruned in the MIM (see 5.1.2 of Guidelines for application
interpreted model development).  There may be subtypes and items of select lists that appear in the
integrated resources that are not imported into the AM.  Constructs are eliminated from the subtype tree or
select list through the use of the implicit interface rules of ISO 10303-11.  References to eliminated
constructs are outside the scope of the MIM. 

5.3.4    EXPRESS usage guidelines for MIMs

In the previous clause, the process of interpretation was presented from a functional viewpoint.  This clause
will describe the use of the EXPRESS language for developing the MIM EXPRESS short listing, and provide
additional details that describe the semantics of a particular usage of EXPRESS.

5.3.4.1    Schema interface

The need for an MIM to establish a formal relationship to the integrated resources through the EXPRESS
USE FROM keyword is described in 5.3.2.1. USE FROM is the only interface mechanism that shall be
employed in an MIM.

The USE FROM keyword is employed to interface named data types and entire schemas into another schema. 
In an MIM EXPRESS short form, if the interface is to a construct defined in the integrated resources, the
desired construct is individually named in the interface specification for the schema in which the construct is
defined. If all constructs from an integrated resource schema are desired, the entire schema may be interfaced
by providing only the schema name in the interface specification.  If the interface is to an AM, only the AM
schema name is provided.   The AM must be used in its entirety; the use of subsets of an AM is not allowed.  

The objective in specifying the interface to the resources is to specify the minimum set of constructs in USE
FROM statements that:

— satisfies the visibility requirements for creation of unique MIM constructs;

— results in the required content of the MIM; and

— satisfies the requirements for independent instantiability.  
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In order to be able to accomplish this objective, the AM development team must understand the interface
mechanism as described in ISO 10303-11, know which constructs from the integrated resources are required
in the MIM, and know which AMs are required in the MIM. 

5.3.4.2    Entity type specialization

5.3.2.2 describes the requirements for the declaration of unique MIM constructs during the development of
the MIM EXPRESS short listing.  These constructs are developed in a strictly controlled manner to
accomplish strictly defined objectives.  Entities are created in the MIM only to achieve one of three
objectives: constraint localization, attribute definition specialization, and concept completion and assignment. 
Concept completion and assignment also requires the specification of a SELECT type.  In the development of
an MIM, this is the only case where an MIM-specific defined type is specified. 

5.3.4.2.1    Localization of constraints

During MIM development, there may be requirements to specify constraints on an entity that differ depending
on its usage in different structures.  This type of constraint is called an entity behavioral constraint.  In order
to specify this type of constraint, the entity is interfaced explicitly into the MIM schema from the integrated
resources or an AM. There are two methods for representing the constraint. Either a new subtype of the entity
is be created to represent the concept for which the constraints are defined or global rules are defined to
constrain attribute values representing the required constraint from the ARM. Using global rules is the first
method to consider to represent these constraints. Subtyping should be employed when the complete set of
subtypes for all possible domains can be determined.

An example of the use of entity behavioral constraints consists of an application requirement defined in an
ARM for two different types of the product_definition  entity.  One type of product_definition

entity is always a component in an assembly and another type of product_definition  is never a
component in an assembly.  This is a behavioral constraint on the product_definition  that could be
implemented with two subtypes or with constrained attribute values.  In the case where subtypes are created,
the first subtype could contain a constraint that says it must always be used in the product_definition_

relationship  entity as the related_product_definition .  The second subtype of product_1

definition  could contain a constraint specifying that it shall never be used in the product_

definition_relationship  entity. In the case where attribute values are constrained, a global rule could
be written specifying that when the description attribute of product_definition has a value of component, the
product_definition must always be used in a product_definition relationship as the
related_product_definition.

Entity behavioral constraints are specified as local rules.  In the case that subtypes are created, the EXPRESS
USEDIN function is employed to gain access to the other entities that reference the particular entity which
needs to be constrained in the MIM.  Each subtype definition allows the MIM schema to specify different
uses of the generic concept (as defined in the STEP integrated resources) for different purposes (as defined in
an ARM).
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In addition to constraints on the usage of a particular entity, there may be a need to specify differing, and
often conflicting, constraints on an entity or an entity's attributes depending on its usage in the reference path
of a generic entity interfaced to the MIM.  In this case, subtypes of the referencing entity shall be created in
order to establish a context for the constraint and to specify the constraint on the referenced entity.  This type
of constraint is called a referential integrity constraint.

For example, referential integrity constraints would be used to support an application requirement for two
separate uses of the polyline  entity defined in ISO 10303-42.  .GV WU CUUWOG HQT VJG ECUG QH VJKU GZCORNG�
VJCV VJG TGSWKTGOGPVU HQT VJG WUCIG QH VJG polyline CTG FKHHGTGPVKCVGF D[ VJG HCEV VJCV VJGTG CTG VYQ

FKHHGTGPV OCVJGOCVKECN OGVJQFU HQT FGUETKDKPI VJG UJCRG QH UQOGVJKPI� One representation requires
polylines to contain exactly two points for the representation of line segments.  The other representation has a
requirement for polylines to contain more than two points and line segments defined by trimmed curves with
underlying lines as the basis curves.  This example will use the entities defined in ISO 10303-41, ISO 10303-
42 and ISO 10303-43.

5KPEG VJG polyline KU EQPUVTCKPGF FKHHGTGPVN[ DCUGF QP KVU WUCIG KP VJG RCTVKEWNCT OGVJQF� KH DQVJ OGVJQFU

CTG TGSWKTGF KP C UKPING #2� VJG EQPUVTCKPVU QP WUG QH VJG polyline GPVKV[ OWUV DG NQECNK\GF� %QPUVTCKPV

NQECNK\CVKQP KU CEEQORNKUJGF D[ FGHKPKPI CP GPVKV[ KP VJG /+/ UEJGOC VJCV KU C UWDV[RG QH C TGUQWTEG GPVKV[

VQ FGHKPG C UEQRG HQT VJG EQPUVTCKPVU� 6Q NQECNK\G VJG EQPUVTCKPVU KP VJKU GZCORNG� VYQ UWDV[RGU QH VJG

shape_representation GPVKV[ HTQO +51 �������� PGGF VQ DG ETGCVGF YJGTG VJG CRRNKECDNG EQPUVTCKPVU

HQT VJG polyline CTG URGEKHKGF KP VJG VYQ FKHHGTGPV TGRTGUGPVCVKQP UWDV[RGU� 1PG QH VJGO KU VQ ETGCVG C

UEQRG HQT VJG OCVJGOCVKECN OGVJQF KP YJKEJ RQN[NKPGU CTG FGHKPGF QPN[ D[ VYQ RQKPVU� CPF VJG QVJGT KU VQ

ETGCVG C UEQRG HQT VJG OCVJGOCVKECN OGVJQF KP YJKEJ RQN[NKPGU CTG FGHKPGF D[ OQTG VJCP VYQ RQKPVU� 6JG

GPVKV[ FGHKPKVKQP HQT VJG UWDV[RGU UJCNN EQPVCKP CP GZRNCPCVKQP QH VJG RWTRQUG QH VJG EQPUVTCKPVU� 6JG

polyline GPVKV[ KU TGHGTGPEGF D[ CP CVVTKDWVG QH VJG IGQOGVTKEAUGV GPVKV[� YJKEJ KU� KP VWTP� TGHGTGPEGF D[

VJG TGRTGUGPVCVKQP UVTWEVWTG HTQO +51 ��������� 6JG EQPUVTCKPVU QP polyline YKNN DG URGEKHKGF CU

TGHGTGPVKCN KPVGITKV[ EQPUVTCKPVU QP VJG representation_items 
KPJGTKVGF D[ shape_

representation GPVKV[ HTQO VJG representation GPVKV[ KP +51 ��������� VJCV CTG QH V[RG �RQN[NKPG�

YKVJKP VJG EQPVGPVU UGV QH VJG geometric_set VJCV KU KP VJG UGV QH KVGOU KP VJG representation GPVKV[�

+P QPG shape_representation UWDV[RG� VJG UK\G QH VJG UGV QH RQKPVU VJCV FGHKPG VJG RQN[NKPG KU

EQPUVTCKPGF VQ VYQ GNGOGPVU� CPF KP VJG QVJGT shape_representation UWDV[RG VJG UK\G QH VJG UGV QH

RQKPVU VJCV FGHKPG VJG RQN[NKPG KU EQPUVTCKPGF VQ DG OQTG VJCP VYQ� 'CEJ /+/ GPVKV[ 
VJG ETGCVGF UWDV[RGU

QH VJG shape_representation GPVKV[�� VJGTGHQTG� FGHKPGU C EQPVGZV YKVJKP YJKEJ EQPHNKEVKPI EQPUVTCKPVU

QP VJG RQN[NKPG OC[ GZKUV YKVJKP VJG /+/ UEJGOC�

4GHGTGPVKCN KPVGITKV[ EQPUVTCKPVU CTG YTKVVGP CU NQECN TWNGU VJCV WUG VJG ':24'55 6;2'1( HWPEVKQP VQ

KFGPVKH[ VJG CRRTQRTKCVG VTCXGTUCN VJTQWIJ VJG TGHGTGPEG RCVJ KP URGEKH[KPI VJG EQPUVTCKPV QP VJG UWDV[RG CPF

ICKP CEEGUU VQ VJG CVVTKDWVGU VJCV WNVKOCVGN[ PGGF VQ DG EQPUVTCKPGF� +P VJG GZCORNG� GCEJ UWDV[RG CNNQYU

FKHHGTGPV EQPUVTCKPVU VQ DG RNCEGF QP C UKPING CVVTKDWVG QH C UKPING GPVKV[ FGRGPFKPI QP VJG TGHGTGPEG RCVJ D[

YJKEJ VJQUG CVVTKDWVGU CTG TGCEJGF�

��������� 5RGEKCNK\CVKQP QH CVVTKDWVG FGHKPKVKQPU

6JG ETGCVKQP QH UWDV[RGU QH VJG KPVGTHCEGF GPVKVKGU HTQO VJG KPVGITCVGF TGUQWTEGU QT #/U GPCDNGU OQTG

URGEKHKE CVVTKDWVG FGHKPKVKQPU VQ DG IKXGP YJGP VJG IGPGTKE FGHKPKVKQP KU PQV UWHHKEKGPV VQ UCVKUH[ VJG #4/

TGSWKTGOGPVU� 6JKU UKVWCVKQP OQUV QHVGP QEEWTU YJGP VJGTG KU CP #4/ TGSWKTGOGPV HQT TGNCVKQPUJKRU
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FGHKPGF DGVYGGP VYQ GPVKVKGU VJCV RNC[ URGEKHKE TQNGU YKVJKP VJQUG TGNCVKQPUJKRU� 6JGTG CTG VYQ RTCEVKEGU

YJKEJ OC[ DG WUGF KP VJKU ECUG� FGRGPFKPI QP VJG CRRNKECVKQP TGSWKTGOGPVU�

6JG HKTUV RTCEVKEG EQPEGTPU CVVTKDWVG PCOKPI� +H VJGTG KU C TGSWKTGOGPV VJCV CP CVVTKDWVG JCXG C URGEKHKE

PCOG DCUGF QP VJG #4/� VJGP C UWDV[RG GPVKV[ KU ETGCVGF KP VJG /+/ CPF C FGTKXGF CVVTKDWVG KU URGEKHKGF

YJKEJ PCOGU VJG CVVTKDWVG KPJGTKVGF HTQO VJG UWRGTV[RG GPVKV[� &GTKXGF CVVTKDWVGU OC[ DG WUGF� HQT

GZCORNG� VQ URGEKCNK\G VJG IGPGTKE product_definition_relationship GPVKV[ YJGP CP CRRNKECVKQP

TGSWKTGOGPV UVCVGU VJCV VJG TGNCVKQPUJKR KU RTKQTKVK\GF� QPG product_definition KU HKTUV RTKQTKV[ CPF VJG

QVJGT KU UGEQPF RTKQTKV[� 6JG CVVTKDWVGU PCOGU first_priority CPF second_priority JCXG C XGT[

URGEKHKE CRRNKECVKQP OGCPKPI CPF VJG FGXGNQROGPV VGCO JCU FGHKPGF VJQUG TQNGU URGEKHKECNN[ YKVJKP VJG #4/

TGSWKTGOGPVU� 6JG /+/ YQWNF VJGP EQPVCKP CP GPVKV[ UWEJ CU�

*)

ENTITY priority_product_definition_relationship;

SUBTYPE OF (product_definition_relationship);

DERIVE

  first_priority : product_definition := 

SELF\product_definition_relationship.relating_product_definition;

  second_priority : product_definition :=

SELF\product_definition_relationship.related_product_definition;

END_ENTITY;

(*

The second practice is used if there is no application requirement for a specific attribute name.  If the
definition of an inherited attribute must be specialized in the MIM and there is no application requirement for
an attribute name to be given, a subtype may be created and additional textual definitions are created in the
MIM for inherited attributes.  This entity would then be used to represent the semantics given in the textual
definitions of the inherited attributes.  

An example of this second practice may be found in ISO 10303-203.  The entity supplied_part_-

relationship  is declared as a subtype of the generic product_definition_relationship  entity. 
Since there are no application requirements for specific attribute names, the definitions are refined to say that
the related_product_definition  is to be interpreted as that product_definition  that is supplied
by an outside organization and the relating_product_definition  is the product_-definition

that is internal to the owning organization.

5.3.4.2.3    Concept completion and assignment

Concept completion and assignment is a process allowed in both application modules and in application
protocols. 

NOTE - This is process is expected to be allowed only in application modules in the future when the partial select

type capability being defined in the next edition of EXPRESS can be used. Alternatively, a non-standard process

might be utilized in the AM or AP EXPRESS processing to address the issue of completion and extension of the

SELECT types necessary for concept completion and assignment.  
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Subtypes of interfaced entities may be created for the completion and assignment of generic concepts.  The
function of concept completion and assignment is described in 5.3.2.2.  The assignment of a generic concept
is the only time that an explicit attribute may be added to a subtype declared in an MIM schema.  In order to
assign the generic constructs to the appropriate entities as defined in the ARM requirements, two constructs
are created.  The first construct is a SELECT type that contains all of those entities or other SELECT types
that may have the concept assigned to it.  The second construct is an entity which is a subtype of the
interfaced entity representing the generic concept.  This entity shall contain a single attribute which references
a SET of the SELECT type that was defined previously.  A SET is used here so that all concepts that are the
same are able to be assigned to different instances of entities that share the information.  The following
example illustrates the use of the concept completion and assignment technique in an MIM.  The items

attribute of the new SUBTYPE applied_date_assignment  that references the new 5'.'%6 V[RG
date_assigned_items KNNWUVTCVGU VJG QPN[ ECUG YJGTG KV KU CNNQYCDNG VQ CFF CP CVVTKDWVG KP C UWDV[RG�

*)

SCHEMA resource_example_schema;

  REFERENCE FROM date_schema (date, date_role);

  ENTITY date_assignment;

  ABSTRACT SUPERTYPE;

    role : date_role;

    assigned_date : date;

  END_ENTITY

END_SCHEMA; --resource_example_schema

SCHEMA concept_completion_example_schema;

  USE FROM partial_product_definition_schema 

    (product,

     product_definition_formation);

  USE FROM resource_example_schema (date_assignment);

  TYPE date_assigned_items = SELECT -- SELECT type definition

    (product,

     product_definition_formation);

  END_TYPE;

  ENTITY applied_date_assignment; -- ENTITY subtype definition

  SUBTYPE OF (date_assignment);

    items : SET [1:?] OF date_assigned_items;

  END_ENTITY;

END_SCHEMA; --concept_completion_example_schema

(*
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The new subtype entity declaration may also be combined with the localization of constraints practice which
would enable the specification of either behavioral or referential integrity constraints in the WHERE clause of
the entity.  An example of this is provided in the following example schema; date assignments are
coordinated with the value of the role attribute.  The function date_time_-correlation  says, for
example, that a date with the role of "creation date" must be assigned to a product_definition entity.  Again,
the addition of attributes in an MIM-defined subtype is allowed only for the assignment template structures in
the STEP integrated resources or AMs; these ABSTRACT SUPERTYPE entities are incomplete by
definition and may be completed in the MIM.

*)

SCHEMA role_correlation_example;

TYPE date_time_item = SELECT  -- these entities not provided in this schema

  (product_definition,

   change_request,

   start_request,

   change,

   start_work,

   approval_person_organization,

   contract,

   security_classification,

   certification);

END_TYPE; -- date_time_item

ENTITY role_correlation_date_and_time_assignment

  SUBTYPE OF (date_and_time_assignment);

  items : SET [1:?] OF date_time_item;

WHERE

  WR1: date_time_correlation(SELF);

END_ENTITY; -- role_correlation_date_and_time_assignment

ENTITY date_and_time;

  date_component : date;

  time_component : local_time;

END_ENTITY; -- date_and_time

ENTITY date_and_time_assignment

  ABSTRACT SUPERTYPE;

  assigned_date_and_time : date_and_time;

  role                   : date_time_role;

END_ENTITY; -- date_and_time_assignment

ENTITY date_time_role;

  name : label;

END_ENTITY; -- date_time_role
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FUNCTION date_time_correlation

  (e : role_correlation_date_and_time_assignment ) : BOOLEAN;

  LOCAL

    dt_role : STRING;

  END_LOCAL;

    dt_role := e\date_and_time_assignment.role.name;

  CASE dt_role OF

    'creation_date'         : IF SIZEOF (e.items) <>

                                SIZEOF (QUERY (x <* e.items |

                                'ROLE_CORRELATION_EXAMPLE.' +

                                'PRODUCT_DEFINITION'

                                IN TYPEOF (x)))

                                THEN RETURN(FALSE);

                              END_IF;

    'request_date'         : IF SIZEOF (e.items) <>

                                SIZEOF (QUERY (x <* e.items |

                                SIZEOF (

                                ['ROLE_CORRELATION_EXAMPLE.CHANGE_REQUEST' +

                                'ROLE_CORRELATION_EXAMPLE.START_REQUEST'] *

                                TYPEOF (x)) = 1))

                                THEN RETURN(FALSE);

                              END_IF;

    'release_date'         : IF SIZEOF (e.items) <>

                                SIZEOF (QUERY (x <* e.items |

                                SIZEOF (

                                ['ROLE_CORRELATION_EXAMPLE.CHANGE' +

                                'ROLE_CORRELATION_EXAMPLE.START_WORK'] *

                                TYPEOF (x)) = 1))

                                THEN RETURN(FALSE);

                              END_IF;

    'start_date'          : IF SIZEOF (e.items) <>

                                SIZEOF (QUERY (x <* e.items |

                                SIZEOF (

                                ['CONFIG_CONTROL_DESIGN.CHANGE' +

                                'ROLE_CORRELATION_EXAMPLE.START_WORK'] *

                                TYPEOF (x)) = 1))

                                THEN RETURN(FALSE);

                              END_IF;

    'sign_off_date'         : IF SIZEOF (e.items) <>

                                SIZEOF (QUERY (x <* e.items |

                                'ROLE_CORRELATION_EXAMPLE.' +

                                'APPROVAL_PERSON_ORGANIZATION'

                                IN TYPEOF (x)))

                                THEN RETURN(FALSE);

                              END_IF;

    'contract_date'         : IF SIZEOF (e.items) <>
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                                SIZEOF (QUERY (x <* e.items |

                                'ROLE_CORRELATION_EXAMPLE.CONTRACT'

                                IN TYPEOF (x)))

                                THEN RETURN(FALSE);

                              END_IF;

    'certification_date'    : IF SIZEOF (e.items) <>

                                SIZEOF (QUERY (x <* e.items |

                                'ROLE_CORRELATION_EXAMPLE.CERTIFICATION'

                                IN TYPEOF (x)))

                                THEN RETURN(FALSE);

                              END_IF;

    'classification_date'   : IF SIZEOF (e.items) <>

                                SIZEOF (QUERY (x <* e.items |

                                'ROLE_CORRELATION_EXAMPLE.' +

                                'SECURITY_CLASSIFICATION'

                                IN TYPEOF (x)))

                                THEN RETURN(FALSE);

                              END_IF;

    'declassification_date' : IF SIZEOF (e.items) <>

                                SIZEOF (QUERY (x <* e.items |

                                'ROLE_CORRELATION_EXAMPLE.' +

                                'SECURITY_CLASSIFICATION'

                                IN TYPEOF (x)))

                                THEN RETURN(FALSE);

                              END_IF;

    OTHERWISE : RETURN(TRUE);

  END_CASE;

  RETURN (TRUE);

END_FUNCTION; -- date_time_correlation

END_SCHEMA; -- role_correlation_example

(*

5.3.4.3    Use of global rules

When an application requirement results in a constraint on every use of an interfaced entity or attribute of an
interfaced entity, a global rule is specified in the MIM.  Global rules are also used to specify constraints on
the relationships among two or more entities, on attribute values of entities interfaced into the MIM and on
the use of an interface entity for a specific purpose when one or more roles for the use of the entity can be
identified..  Constraints may be specified as global rules  in an MIM to serve several specific functions. 
These functions are described in the following subclauses.  It is recommended that AM development teams
maintain a matrix that maps requirements from the AM to the global or local rules that implement the
requirements in the MIM. 

5.3.4.3.1    Supertype constraint
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A supertype constraint is one that constrains the relationships among interfaced entities in the same
subtype/supertype tree. These constraints are in addition to any constraints applied through the specification
of the interface statements (i.e., dependence).  There are many uses for this type of constraint; only two uses
are described here.

A supertype constraint, for example, may make the instantiation of a subtype mandatory for a particular
supertype entity.  The requirement for a rule of this type will arise when an entity is 1) explicitly interfaced to
be subtyped, or 2) is implicitly interfaced via attribute reference as well as subtype reference.  If the ARM
requirement is only for the new subtype entity, then a rule is required to prohibit the instantiation of the
interfaced supertype entity.  See annex C for a template for a mandatory subtype global rule.

Rules for constraining supertype relationships may also be used to limit the combinations of subtypes of a
single supertype entity in order to define the appropriate set of complex entity data types allowed within the
MIM that satisfy the requirements specified in the ARM.

5.3.4.3.2    Cardinality constraint

A cardinality constraint is one that constrains the relationship between two interfaced entities by limiting the
number of instances of one entity type that may be related to instances of the other.  Explicit cardinality is
specified in the referential direction of the relationship (i.e., from the entity with the attribute to the entity that
is the data type of that attribute).  When an INVERSE attribute does not exist to constrain the cardinality of
the referenced entity, the cardinality defined is, by default, zero, one or many.  These cardinalities may be
constrained using a cardinality constraint in the MIM.  See annex C for a template for a global rule which
constrains cardinalities of referenced entities.  

The integrated resources, for example, always model the existence dependency of one entity with respect to
another by the referential direction of the relationship.  That is, the dependent entity always references the
independent entity so that an instance of the dependent entity requires the existence of an instance of the
independent entity.  In the ARM, two entities might be interdependent.  That is, each entity requires a single
instance of the other in order to model a complete concept.  In this case, a cardinality constraint would be
necessary to constrain the inverse cardinality to be exactly one rather than the default zero, one or many.

5.3.4.3.3    Referential integrity constraint

Global rules can be used to specify referential integrity constraints as defined in 5.3.4.2.1.  This type of
constraint is one that constrains valid reference paths for all instances of an interfaced entity.  The paths that
are constrained may be combinatorial in nature.  These combinatorial constraints are ones where a single
entity may be required to be instantiated through two or more distinct paths in order to completely satisfy an
ARM requirement.  This type of constraint may also constrain an attribute value that is reached via a single
reference path for all instances of a referencing entity. 

5.3.4.3.4    Attribute domain constraint

An attribute domain constraint is one which constrains the value of an attribute in instances of a particular
entity.  This constraint is used to constrain the values, for example, of an attribute of type STRING in an
interfaced entity to correspond to values of an enumeration as defined in ARM requirements.  In the design of
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the integrated resources, the use of enumerated types was limited to preserve the generic nature of the
integrated resources.  Instead of referencing enumerated types, integrated resource entity attributes reference
base types or defined types where the underlying type is a base type  (i.e., INTEGER, STRING etc.).  When
an application context as defined in an ARM is used to determine requirements for specific structures,
enumerations are considered specific requirements.  A domain constraint specifies the legal values of the
simple data types that correspond to the enumeration values and the standard interpretation of those values
for that application context.  See annex C for a template for a global rule which restricts attribute values.  

An attribute domain constraint may be used to place limits on the values of attributes of an entity.  For
example, if an entity has an attribute that is an INTEGER, and an ARM specifies a requirement that the
INTEGER value must be greater than 1, the domain constraint is specified on the entity that contains that
attribute to declare that constraint.

An attribute domain constraint may also be used to constrain the use of instances of an entity to be those
plying some role in a particular usage of that entity type. This type of constraint replaces subtyping and
adding local constraints to limit the valid relationships in which the entity may paricipate.

5.3.4.4    Use of functions

In the specification of rules, EXPRESS functions may be used in order to make the specification of the rule
simpler.  Due to the recursive nature of many of the references in the common resources, a constraint may
need to be defined recursively.  Additionally, many rules may need to use the iterative and logical capabilities
of the executable statements defined in EXPRESS in order to specify complex constraints on the interactions
among different entities.  This type of complex interaction will usually require that a function be defined in
the MIM in order to support the specification of a constraint.  In these cases, new functions may be defined in
an MIM short listing to be used by a rule.

5.4    Define new MIM constructs

The AM document must include complete definitions of all new MIM constructs found in the MIM
EXPRESS short listing.  It may also include textual definitions and descriptions from the interfaced resource
constructs that have been further specialized to suit the established application context of the AM. Guidance
for developing and formatting these definitions is found in Supplementary directives for the drafting and
presentation of ISO 10303.

5.5    Produce short names table

Short names are required for each entity in the MIM EXPRESS short form schema.  An explanation of short
names is found in Guidelines for the development and approval of STEP application protocols.  The short
names are generated by a software tool used by the SC4 Secretariat at NIST.  Prior to publication of any part
containing an EXPRESS schema, the schema shall be sent to NIST for short name generation.  Guidance on
documenting short names in the AM is given in the Supplementary directives for the drafting and
presentation of ISO 10303.  

5.6  Mapping table specification
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6JG OCRRKPI VCDNG KU C RKXQVCN EQORQPGPV QH CP #/� 6JG OCRRKPI VCDNG URGEKHKGU VJG TGNCVKQPUJKR DGVYGGP

VJG KPHQTOCVKQP TGSWKTGOGPVU CU URGEKHKGF KP VJG #4/ CPF VJG TGUQWTEG EQPUVTWEVU VJCV UCVKUH[ VJQUG

TGSWKTGOGPVU KP VJG OQFWNG KPVGTRTGVGF OQFGN� 6JG TGOCKPFGT QH VJKU UWDENCWUG FKUEWUUGU JQY

KPVGTRTGVCVKQP TGUWNVU CTG ECRVWTGF YKVJKP VJG OCRRKPI VCDNG�

+PKVKCNN[� VJG NGHV�JCPF EQNWOP QH VJG OCRRKPI VCDNG KU RQRWNCVGF YKVJ VJG CRRNKECVKQP QDLGEVU� PQP�

TGNCVKQPUJKR CVVTKDWVGU CPF TGNCVKQPUJKR CVVTKDWVGU� &WTKPI KPVGTRTGVCVKQP� TGUQWTEG EQPUVTWEVU VJCV UCVKUH[ VJG

KPHQTOCVKQP TGSWKTGOGPVU CTG UGNGEVGF CPF FQEWOGPVGF KP VJG VCDNG�

6JGTG KU TCTGN[ C QPG�VQ�QPG OCRRKPI DGVYGGP EQPUVTWEVU KP VJG #4/ CPF /+/ DGECWUG VJG #4/ CPF VJG

5%� EQOOQP TGUQWTEGU YGTG FGHKPGF WPFGT FKHHGTGPV EQPVGZVU� &WTKPI KPVGTRTGVCVKQP� EQPUVTWEVU HTQO VJG

TGUQWTEGU CTG UGNGEVGF HQT OCRRKPI VQ VJG #4/ EQPUVTWEVU� # RCTVKEWNCT #4/ QDLGEV OC[ OCR VQ QPG

TGUQWTEG EQPUVTWEV QT OQTG VJCP QPG TGUQWTEG EQPUVTWEV KP CP #0& UKVWCVKQP� CP 14 UKVWCVKQP QT C

EQODKPCVKQP QH VJG VYQ� 6JG FGVCKNU QH VJG OCRRKPI� KPENWFKPI VJG EKTEWOUVCPEGU WPFGT YJKEJ GCEJ

OCRRKPI CRRNKGU UJCNN CNUQ DG KFGPVKHKGF CPF FQEWOGPVGF�

6JG OCRRKPI VCDNG URGEKHKGU VJG FCVC TGHGTGPEG RCVJ HQT EGTVCKP OCRRKPIU� # FCVC TGHGTGPEG RCVJ KU C

FKTGEVGF UGSWGPEG QH 
/+/� GPVKVKGU VJCV CTG NKPMGF VJTQWIJ CVVTKDWVG TGNCVKQPUJKRU QT UWDV[RG�UWRGTV[RG

TGNCVKQPUJKRU� 4GHGTGPEG RCVJU CTG URGEKHKGF KP VJG OCRRKPI VCDNG QPN[ YJGP VJG OCRRKPI QH VJG CRRNKECVKQP

QDLGEV HTQO VJG #4/ VQ VJG TGUQWTEG EQPUVTWEVU ETGCVGU QPG QH VJG HQNNQYKPI EKTEWOUVCPEGU�

G # PGY GPVKV[ KU FGHKPGF KP VJG /+/ CU C UWDV[RG QH C TGUQWTEG GPVKV[� %QPUVTWEVU VJCV TGRTGUGPV

EQORNGVGN[ PGY EQPEGRVU ECPPQV DG KPFGRGPFGPVN[ URGEKHKGF KP VJG /+/� DWV OWUV DG FGTKXGF HTQO

GZKUVKPI TGUQWTEG EQPUVTWEVU� 6JG /+/ GZVGPFU VJG FGHKPKVKQPU HTQO GZKUVKPI TGUQWTEGU VJTQWIJ

URGEKCNK\CVKQP� #NN PGY GPVKVKGU KPVTQFWEGF KP VJG /+/ CTG UWDV[RGU QH TGUQWTEG GPVKVKGU YKVJ TGHKPGF

FGHKPKVKQPU QT CFFGF EQPUVTCKPVU� 0GY GPVKVKGU CTG ETGCVGF KP QTFGT VQ CFF EQPUVTCKPVU VQ CP GZKUVKPI

EQPEGRV 
TGRTGUGPVGF D[ C EQPUVTWEV HTQO VJG TGUQWTEGU�� 6JGUG GZVGPUKQPU VQ VJG IGPGTKE FGHKPKVKQPU

CRRN[ QPN[ YKVJKP VJG RCTVKEWNCT CRRNKECVKQP EQPVGZV FGHKPGF KP VJCV #/� 6JG TGHGTGPEG RCVJ HQT PGY

GPVKVKGU KPVTQFWEGF KP CP /+/ OWUV KPENWFG C TGUQWTEG UWRGTV[RG GPVKV[�

G #P #4/ CVVTKDWVG CPF VJG #4/ GPVKV[ FQ PQV OCR VQ VJG UCOG GPVKV[� #P #4/ CVVTKDWVG OC[ DG

OCRRGF VQ GKVJGT C TGUQWTEG GPVKV[ QT CP CVVTKDWVG QH C TGUQWTEG GPVKV[� 9JGP VJG #4/ GPVKV[ VQ YJKEJ

VJKU CVVTKDWVG DGNQPIU KU OCRRGF VQ C FKHHGTGPV TGUQWTEG GPVKV[� C TGHGTGPEG RCVJ URGEKHKECVKQP KU

TGSWKTGF� 6JG TGHGTGPEG RCVJ URGEKHKECVKQP RTQXKFGU VJG GPVKTG CEEGUU RCVJ YJKEJ DGIKPU CV VJG /+/

GNGOGPV EQTTGURQPFKPI YKVJ VJG #4/ GPVKV[ VQ YJKEJ VJG #4/ CVVTKDWVG DGNQPIU� CPF GPFU CV VJG /+/

GNGOGPV EQTTGURQPFKPI YKVJ VJG #4/ CVVTKDWVG� 9JGP VJG #4/ CVVTKDWVG OCRU VQ CP CVVTKDWVG QH VJG

/+/ GPVKV[ VQ YJKEJ VJG #4/ GPVKV[ OCRU� PQ TGHGTGPEG RCVJ KU TGSWKTGF�

G #P CVVTKDWVG QH CP /+/ GPVKV[ OWUV DG CUUKIPGF C URGEKHKE XCNWG� 6JG OCRRKPI QH CP #4/ GPVKV[ VQ

C TGUQWTEG GPVKV[ OC[ TGSWKTG VJCV CP CVVTKDWVG 
QT CVVTKDWVGU� QH VJG TGUQWTEG GPVKV[ JCXG C URGEKHKE

XCNWG� +P VJG OCRRKPI� VJG XCNWG QH VJG CVVTKDWVG
U� OWUV DG TGUVTKEVGF QT CUUKIPGF KP VJG URGEKHKECVKQP

QH VJG TGHGTGPEG RCVJ� # TGHGTGPEG RCVJ YKNN UJQY VJG OCRRGF /+/ GPVKVKGU CPF CVVTKDWVGU CPF VJG

CVVTKDWVG XCNWGU�
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G # TGNCVKQPUJKR GZKUVU DGVYGGP VYQ #4/ GPVKVKGU VJCV OCR VQ FKHHGTGPV TGUQWTEG GPVKVKGU� 6JG

TGNCVKQPUJKR KU OCRRGF CU C TGHGTGPEG RCVJ DGVYGGP /+/ GPVKVKGU� 6JG TGHGTGPEG RCVJ UJQYU VJG GPVKTG

FCVC CEEGUU RCVJ DGVYGGP VJG OCRRGF TGUQWTEG EQPUVTWEVU�

G # EQPUVTCKPV QP VJG OCRRKPI OWUV DG FQEWOGPVGF� 5WEJ OCRRKPI TWNGU OC[ DG KPENWFGF KP

TGHGTGPEG RCVJU VJCV CTG TGSWKTGF HQT QPG QH VJG CDQXG TGCUQPU� QT C RCVJ OC[ DG URGEKHKGF HQT VJG UQNG

RWTRQUG QH KPENWFKPI C OCRRKPI TWNG�

'CEJ KPHQTOCVKQP TGSWKTGOGPV QH CP #/ KU OCRRGF VQ QPG QT OQTG EQPUVTWEVU KP VJG /+/� 'CEJ QH VJGUG

OCRRKPIU KU FQEWOGPVGF QP C UKPING TQY QH VJG OCRRKPI VCDNG� 6JG OCRRKPI VCDNG KU QTICPK\GF KPVQ UWD�

VCDNGU D[ WPKV QH HWPEVKQPCNKV[ 
7Q(� UJQWNF VJGTG DG OQTG VJCP QPG 7Q( FGHKPGF KP VJG #/� 'CEJ TQY KU

FKXKFGF KPVQ HKXG EQNWOPU VJCV RTQXKFG VJG FGVCKNU QH VJG OCRRKPI� 6JG JGCFKPIU QH VJG HKXG EQNWOPU CTG

K#RRNKECVKQP GNGOGPVL� K/+/ GNGOGPVL� K5QWTEGL� K4WNGUL� CPF K4GHGTGPEG RCVJL� 6JG HQNNQYKPI

UWDENCWUGU RTQXKFG IWKFCPEG QP VJG FGXGNQROGPV QH GCEJ EQNWOP QH VJG OCRRKPI VCDNG�

����� #RRNKECVKQP GNGOGPV EQNWOP FQEWOGPVCVKQP

6JG #RRNKECVKQP GNGOGPV EQNWOP NKUVU VJG CRRNKECVKQP QDLGEVU 
K�G� GPVKVKGU CPF CVVTKDWVGU� CPF TGNCVKQPUJKR

CVVTKDWVGU HTQO ENCWUG � QH VJG #/ KP CEEQTFCPEG YKVJ VJG IWKFCPEG RTQXKFGF KP VJG 5WRRNGOGPVCT[

FKTGEVKXGU HQT VJG FTCHVKPI CPF RTGUGPVCVKQP QH +51 ������ 'CEJ CRRNKECVKQP GNGOGPV HTQO VJG CRRNKECVKQP

OQFWNG CRRGCTU CV NGCUV QPEG KP VJG VCDNG� #P CRRNKECVKQP QDLGEV OC[ CRRGCT KP OQTG VJCP QPG 7Q( YKVJKP

CP #/� 9JGP VJKU QEEWTU� VJG UWD�VCDNG HQT GCEJ 7Q( FQEWOGPVU VJG OCRRKPI QH VJCV GNGOGPV YKVJKP VJG

EQPVGZV QH VJCV 7Q(� +H VJG EQPVGPV QH VJG CRRNKECVKQP GNGOGPV EQNWOP KU NQPIGT VJCP VJG EQNWOP KU YKFG�

VJG NKPG UJCNN DG DTQMGP DGVYGGP YQTFU QT HQNNQYKPI CP WPFGTUEQTG� *[RJGPU UJCNN DG WUGF YJGTG

CRRTQRTKCVG YJGP C NKPG KU DTQMGP VQ RTQXKFG EQPUKUVGPE[ YKVJ VJG TGUV QH VJG #/ FQEWOGPV�

6JG TGSWKTGOGPVU QH VJG CRRNKECVKQP OQFWNG OC[ FGHKPG OQTG VJCP QPG TGNCVKQPUJKR CVVTKDWVG DGVYGGP VYQ

CRRNKECVKQP QDLGEVU� 9JGP VJKU QEEWTU� GCEJ TGNCVKQPUJKR CVVTKDWVG KU GPVGTGF QP C UGRCTCVG TQY QH VJG

OCRRKPI VCDNG� 6JG JGCFKPI QH VJG TGNCVKQPUJKR CVVTKDWVG HTQO VJG #/ KU WUGF HQT GCEJ GPVT[ CNQPI YKVJ CP

KFGPVKH[KPI RJTCUG� 6JG RJTCUG KU EJQUGP HTQO VJG PQTOCVKXG VGZV QH VJG TGNCVKQPUJKR CVVTKDWVG CPF KU RNCEGF

KP RCTGPVJGUGU HQNNQYKPI VJG TGNCVKQPUJKR CVVTKDWVG JGCFKPI� 6JG TGNCVKQPUJKR CVVTKDWVGU CRRGCT KP VJG

OCRRKPI VCDNG KP VJG QTFGT VJCV VJG[ CTG FGHKPGF KP VJG #/� (KIWTG � KNNWUVTCVGU JQY VJTGG TGNCVKQPUJKR

CVVTKDWVGU DGVYGGP C RCKT QH CRRNKECVKQP QDLGEVU CTG FQEWOGPVGF KP VJG HKTUV EQNWOP QH C OCRRKPI VCDNG�
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4.3.67  Structured_dimension_callout to Text_string

Each Structured_dimension_callout has as a dimension value one or more Text_string objects.  Each Text_-
string may be the dimension value for exactly one Structured_dimension_callout.

Each Structured_dimension_callout has as a tolerance value zero, one, or many Text_string objects.  Each
Text_string may be the tolerance value for exactly one Structured_dimension_callout.

Each Structured_dimension_callout has as unit text zero, one, or many Text_string objects.  Each Text_string
may be the unit text for exactly one Structured_dimension_callout.

Application element

STRUCTURED_DIMENSION_CALLOUT

  structured_dimension_callout to text_string
  (as dimension value)

  structured_dimension_callout to text_string
  (as tolerance value)

  structured_dimension_callout to text_string
  (as unit text)

Figure 2 - Example of multiple relationship attributes
Application element MIM element Source

ANNOTATION_SUBFIGURE_-
DEFINITION_ELEMENT
#1: If the element is a curve, fill
    area, symbol, subfigure, or text
#2: If the element is a dimension
    or a draughting callout

#1: (draughting_annotation_-
occurrence)

#2: (draughting_elements)

201

201

Figure 3 - Example of alternative mappings

9JGP CP CRRNKECVKQP QDLGEV OCRU VQ FKHHGTGPV /+/ QDLGEVU KP FKHHGTGPV EQPVGZVU� QHVGP VJG OCRRKPIU ECP DG

ENGCTN[ FQEWOGPVGF QPN[ VJTQWIJ VJG WUG QH PWODGTGF CNVGTPCVKXGU YKVJKP VJG TQY QH VJG OCRRKPI VCDNG� +P

VJGUG ECUGU� VJG CRRNKECVKQP GNGOGPV EQNWOP EQPVCKPU PWODGTGF FGUETKRVKQPU VJCV KPFKECVG YJGP VJG

CNVGTPCVKXG OCRRKPIU CRRN[� +P VJG UWEEGGFKPI EQNWOPU QH VJG VCDNG� VJG /+/ GNGOGPVU CPF TGHGTGPEG RCVJU

CTG PWODGTGF EQTTGURQPFKPIN[� +P RTCEVKEG� YJGP VJGTG CTG OWNVKRNG OCRRKPIU HQT CP CRRNKECVKQP QDLGEV�

VJGUG OCRRKPIU CTG HTGSWGPVN[ UGNH�GZRNCPCVQT[� *QYGXGT� OCRRKPIU QH TGNCVKQPUJKR CVVTKDWVGU DGVYGGP

QDLGEVU YKVJ OWNVKRNG OCRRKPIU IGPGTCNN[ TGSWKTG VJG PWODGTGF FGUETKRVKQPU� (KIWTG � UJQYU CNVGTPCVKXG

OCRRKPIU HQT CP CRRNKECVKQP QDLGEV VJCV TGSWKTGU ENCTKHKECVKQP� +P VJG GZCORNG KP CPPGZ $� VJG GPVKV[

1TICPK\CVKQP JCU OWNVKRNG OCRRKPIU� VJQWIJ PWODGTGF CNVGTPCVKXGU CTG QPN[ RTQXKFGF HQT VJG OCRRKPIU QH

VJG 1TICPK\CVKQPAPCOG CVVTKDWVG CPF VJG TGNCVKQPUJKR CVVTKDWVG HTQO #RRTQXCN VQ 1TICPK\CVKQP�

016' � 6JGTG KU C TGEQIPK\GF FGHKEKGPE[ KP VJG OCRRKPI VCDNG U[PVCZ� VJG ECTFKPCNKVKGU CPF KPJGTKVCPEG

FQEWOGPVGF KP VJG KPHQTOCVKQP TGSWKTGOGPVU QH ENCWUG � QH VJG #/ CTG PQV XKUKDNG KP VJG OCRRKPI VCDNG� 6JG

KPVGPV KU VJCV VJG KPJGTKVCPEG KP VJG #4/ KU RTGUGTXGF KP VJG OCRRKPI� VJQWIJ VJG EWTTGPV OCRRKPI VCDNG U[PVCZ

RTQXKFGU PQ OGCPU VQ GZRNKEKVN[ UJQY VJKU� (QT GZCORNG� VJG OCRRKPI QH CP TGNCVKQPUJKR CVVTKDWVG HTQO C

UWRGTV[RG VQ CPQVJGT CRRNKECVKQP GNGOGPV YQWNF CRRN[ CNUQ VQ UWDV[RGU QH VJCV UWRGTV[RG� 4GCFGTU QH VJG OCRRKPI
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VCDNG OWUV NQQM VQ ENCWUG � QH VJG #/ HQT VJG ECTFKPCNKVKGU CPF UWDV[RG�UWRGTV[RG TGNCVKQPUJKRU COQPI VJG

CRRNKECVKQP GNGOGPVU�

����� /+/ GNGOGPV EQNWOP FQEWOGPVCVKQP

6JG /+/ GNGOGPV EQNWOP EQPVCKPU VJG FGUETKRVKQP QH VJCV VQ YJKEJ VJG CRRNKECVKQP GNGOGPV HTQO VJG

RTGEGFKPI EQNWOP OCRU� #RRNKECVKQP QDLGEVU OCR VQ GKVJGT C UKPING /+/ GNGOGPV� C EQODKPCVKQP QH

OWNVKRNG /+/ GNGOGPVU� QT C EJQKEG COQPI OWNVKRNG /+/ GNGOGPVU� /+/ GNGOGPVU HQT CRRNKECVKQP

QDLGEVU CTG GPVKVKGU QT CVVTKDWVGU HTQO TGUQWTEG OQFGNU 
K�G�� KPVGITCVGF TGUQWTEGU QT CRRNKECVKQP KPVGTRTGVGF

EQPUVTWEVU� QT GPVKVKGU VJCV CTG FGHKPGF KP VJG /+/ QH VJG #/ DGKPI OCRRGF� 6JG /+/ GNGOGPV EQNWOP

HQT CP TGNCVKQPUJKR CVVTKDWVG KU RQRWNCVGF YKVJ VJG YQTF K2#6*L QT VJG YQTFU K+&'06+%#. /#22+0)L�

6JGUG OCRRKPIU CTG FGUETKDGF KP VJG HQNNQYKPI UWD�ENCWUGU�

6JG EQPVGPV QH VJG /+/ GNGOGPV EQNWOP KU KFGPVKHKGF FWTKPI VJG CRRNKECVKQP KPVGTRTGVCVKQP RTQEGUU� 6JKU

RTQEGUU KU DCUGF QP JWOCP WPFGTUVCPFKPI QH VJG KPHQTOCVKQP TGSWKTGOGPVU RTGUGPVGF KP VJG CRRNKECVKQP

OQFWNG CPF VJG +51 ����� KPVGITCVGF TGUQWTEGU� 6JKU RTQEGUU KU FGUETKDGF KP ����� QH VJKU FQEWOGPV�

6JG /+/ GNGOGPV EJQUGP HQT VJG OCRRKPI UJCNN DG CU URGEKHKE CU RQUUKDNG� /CRRKPIU UJCNN DG UJQYP VQ VJG

CVVTKDWVG VJCV YKNN CEVWCNN[ DG RQRWNCVGF YKVJ VJG FCVC TCVJGT VJCP VQ VJG GPVKV[ KVUGNH� 9JGP VJG OCRRKPI KU

VQ CP GPVKV[� VJG GPVKV[ PCOG CRRGCTU KP VJG /+/ GNGOGPV EQNWOP� 9JGP VJG OCRRKPI KU VQ CP CVVTKDWVG�

VJG /+/ GNGOGPV EQNWOP EQPVCKPU VJG GPVKV[ PCOG YJGTG VJG CVVTKDWVG KU FGHKPGF� HQNNQYGF D[ C RGTKQF�

HQNNQYGF D[ VJG CVVTKDWVG PCOG� +H VJG /+/ GNGOGPV PCOG KU NQPIGT VJCP VJG EQNWOP KU YKFG� VJG /+/

GNGOGPV PCOG UJCNN DG UGRCTCVGF CV VJG RGTKQF 
KH VJGTG KU QPG� QT HQNNQYKPI CP WPFGTUEQTG� *[RJGPU UJCNN

DG WUGF VQ RTQXKFG EQPUKUVGPE[ YKVJ VJG TGUV QH VJG #/ FQEWOGPV�

9JGP C UWRGTV[RG KU RTQXKFGF CU VJG /+/ GNGOGPV HQT C OCRRKPI� VJG KPVGPV KU VJCV VJG CRRNKECVKQP QDLGEV

OC[ OCR VQ VJG UWRGTV[RG KVUGNH QT CP[ QH VJG UWDV[RGU VJCV CTG YKVJKP VJG UEQRG QH VJG /+/ QH VJG

CRRNKECVKQP OQFWNG� +H VJG KPVGPV KU VQ OCR VQ C UWDUGV QH VJG UWDV[RGU� VJG /+/ GNGOGPV OWUV DG URGEKHKGF

CU C EQORNGZ OCRRKPI 
CU FGUETKDGF KP �������� VJCV KPFKECVGU YJKEJ UWDV[RGU CTG CNNQYCDNG� +H VJG KPVGPV KU

VQ OCR VJG CRRNKECVKQP QDLGEV VQ VJG UWRGTV[RG QPN[� VJG PCOG QH VJG UWRGTV[RG GPVKV[ KU UWTTQWPFGF D[

XGTVKECN DCTU K^ ^L�

������� 5KPING /+/ GNGOGPV

# UKPING /+/ GNGOGPV KU RTQXKFGF KP VJG /+/ GNGOGPV EQNWOP YJGP QPN[ QPG GPVKV[ QT CVVTKDWVG HTQO VJG

KPVGITCVGF TGUQWTEGU� CRRNKECVKQP KPVGTRTGVGF EQPUVTWEVU� QT /+/ UJQTV HQTO OCRU VQ VJG CRRNKECVKQP QDLGEV�

������� /WNVKRNG /+/ GNGOGPVU

5QOGVKOGU C UKPING CRRNKECVKQP QDLGEV OCRU VQ OQTG VJCP QPG /+/ GNGOGPV� 9JGP VJKU QEEWTU� GCEJ

OCRRKPI KU FQEWOGPVGF KP VJG OCRRKPI VCDNG� 6JKU OC[ QEEWT CU CP KCPFL UKVWCVKQP 
DQVJ /+/ GNGOGPVU

OWUV DG RTGUGPV�� CU CP KQTL UKVWCVKQP 
GKVJGT /+/ GNGOGPV OC[ DG RTGUGPV�� QT CU CP KCPF�QTL UKVWCVKQP


QPG QT OQTG QH VJG /+/ GNGOGPVU OWUV DG RTGUGPV�� 6JG /+/ GNGOGPVU RTQXKFGF KP VJG OCRRKPI UJCNN DG

CU URGEKHKE CU RQUUKDNG� (QT KPUVCPEG� KH VJG FCVC VJCV KU VQ DG RQRWNCVGF KU C EQODKPCVKQP QH C WPKV CPF C
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Application element MIM element Source

POINT
#1: If the point is not part of a
shape_representation
#2: If the point is part of an
elementary_brep_shape_-
representation

#1: (point)
#2: (point)

42
513

Figure 4 - Example of mapping to the same entity from different sources

XCNWG� KV KU OQTG ENGCT KH VJG OCRRKPI KU VQ DQVJ OGCUWTGAYKVJAWPKV�WPKVAEQORQPGPV CPF

OGCUWTGAYKVJAWPKV�XCNWGAEQORQPGPV VJCP UKORN[ VQ OGCUWTGAYKVJAWPKV�

+P CP KCPFL OCRRKPI� OWNVKRNG /+/ GNGOGPVU CTG TGSWKTGF VQ UCVKUH[ VJG KPHQTOCVKQP TGSWKTGOGPV� 5SWCTG

DTCEMGVU K= ?L CTG RNCEGF CTQWPF GCEJ TGSWKTGF /+/ GNGOGPV VQ FGPQVG VJG KCPFL UKVWCVKQP� +P CP KQTL

UKVWCVKQP� OWNVKRNG /+/ GNGOGPVU CTG CNVGTPCVKXGU VJCV UCVKUH[ VJG KPHQTOCVKQP TGSWKTGOGPVU� 2CTGPVJGUGU K


�L CTG RNCEGF CTQWPF GCEJ CNVGTPCVKXG /+/ GNGOGPV VQ FGPQVG VJG KQTL UKVWCVKQP� +P CP KCPF�QTL UKVWCVKQP�

CV NGCUV QPG QH VJG NKUVGF /+/ GNGOGPVU KU TGSWKTGF VQ UCVKUH[ VJG KPHQTOCVKQP TGSWKTGOGPV� #PING DTCEMGVU

K� L CTG RNCEGF CTQWPF GCEJ CNVGTPCVKXG KP VJG KCPF�QTL UKVWCVKQP� 2CTGPVJGUGU� USWCTG CPF CPING

DTCEMGVU OC[ DG WUGF KP EQODKPCVKQP KP VJG URGEKHKECVKQP QH CP /+/ GNGOGPV VQ KPFKECVG VJG OCRRKPI QH

EQORNGZ NQIKECN UKVWCVKQPU�

6JG CNVGTPCVKXGU KP EQORNGZ OCRRKPIU 
V[RKECNN[ KQTL UKVWCVKQPU� OC[ DG PWODGTGF VQ TGHNGEV FGUETKRVKQPU

RTQXKFGF KP VJG CRRNKECVKQP GNGOGPV EQNWOP 
UGG ENCWUG ������� 6JGUG FGUETKRVKQPU CTG RTQXKFGF VQ ENCTKH[

VJG UKVWCVKQPU WPFGT YJKEJ VJG OCRRKPIU CRRN[� 6JG WUG QH PWODGTGF CNVGTPCVKXGU KU PQV OCPFCVGF� DWV KU

NGHV VQ VJG FKUETGVKQP QH VJG #/ VGCO� +H VJG CRRNKECVKQP QH VJG FKHHGTGPV OCRRKPIU KU PQV ENGCT� FGUETKRVKQPU

UJCNN DG RTQXKFGF� (QT CP GZCORNG QH CP CVVTKDWVG YKVJ OWNVKRNG OCRRKPIU� UGG VJG 1TICPK\CVKQPAPCOG

CVVTKDWVG QH VJG 1TICPK\CVKQP CRRNKECVKQP QDLGEV KP CPPGZ $� +P VJKU OCRRKPI� JQY VJG TGSWKTGOGPV HQT C

PCOG KU UCVKUHKGF FGRGPFU QP YJGVJGT VJG QTICPK\CVKQP KU UCVKUHKGF CU C RGTUQP� CP QTICPK\CVKQP� QT C RGTUQP

YKVJKP CP QTICPK\CVKQP CPF KU VJWU KPFKECVGF D[ RCTGPVJGUGU� 9JGP C RGTUQP YKVJKP CP QTICPK\CVKQP KU

TGSWKTGF� VJG PCOG KU UCVKUHKGF D[ DQVJ VJG KFGPVKHKECVKQP QH VJG RGTUQP CPF VJG PCOG QH VJG QTICPK\CVKQP CU

KPFKECVGF D[ VJG USWCTG DTCEMGVU�

9JGP CP CRRNKECVKQP GNGOGPV OCRU VQ VJG UCOG /+/ GNGOGPV DWV HTQO FKHHGTGPV UQWTEGU� VJG PCOG QH VJG

/+/ GNGOGPV CRRGCTU OQTG VJCP QPG VKOG KP VJG /+/ GNGOGPV EQNWOP CU FGUETKDGF CDQXG� +P HKIWTG �

VJG CRRNKECVKQP QDLGEV 2QKPV OCRU VQ VJG /+/ GPVKV[ RQKPV KP VJG IGPGTKE EQPVGZV FGHKPGF D[ VJG KPVGITCVGF

TGUQWTEG RCTV CPF CNUQ KP VJG EQPVGZV QH CP CRRNKECVKQP KPVGTRTGVGF EQPUVTWEV� 6JG GPVKV[ PCOG CRRGCTU

VYKEG KP VJG /+/ GNGOGPV EQNWOP CPF VJG CRRTQRTKCVG RCTV PWODGT KU TGHGTGPEGF KP VJG 5QWTEG EQNWOP�

������� 2CVJ

6JG /+/ GNGOGPV EQNWOP QH C OCRRKPI VCDNG EQPVCKPU VJG YQTF K2#6*L YJGP VJG CRRNKECVKQP GNGOGPV KU

CP TGNCVKQPUJKR CVVTKDWVG CPF VJG CRRNKECVKQP QDLGEVU KP VJG TGNCVKQPUJKR CVVTKDWVG OCR VQ FKHHGTGPV /+/

GNGOGPVU� 6JG TGHGTGPEG RCVJ HQT CP TGNCVKQPUJKR CVVTKDWVG KU FGUKIPGF VQ UJQY JQY VJG TGNCVKQPUJKR

DGVYGGP VJG CRRNKECVKQP QDLGEVU KU UCVKUHKGF KP VJG /+/�
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Application element MIM element ... Reference Path

DRAWING_SHEET dawing_sheet_revision

 drawing_sheet to
 sheet_placed_annotation

PATH
(see NOTE 2)

drawing_sheet_revision <=
presentation_area <=

presentation_representation <=
representation

representation.items[i] ->
representation_item =>

styled_item =>
annotation_occurrence =>

draughting_annotation_occurrence

SHEET_PLACED_ANNOTATION
#1: If the annotation is a curve, fill
    area, symbol, subfigure, or text
#2: If the annotation is a
    dimension or a draughting
    callout

#1: (draughting_annotation_-
occurrence)

#2: (draughting_elements)

#1: (draughting_annotation_occurrence <=
annotation_occurrence)

#2: (draughting_elements <=
draughting_callout)

Figure 5 - Example of PATH MIM element requiring clarification

6JGTG CTG ECUGU YJGTG QPG QH VJG CRRNKECVKQP QDLGEVU RCTVKEKRCVKPI KP CP TGNCVKQPUJKR CVVTKDWVG OCRU VQ C

EQORNGZ NQIKECN TGNCVKQPUJKR QH /+/ GNGOGPVU CPF VJG QVJGT OCRU VQ C UWDUGV QH VJQUG /+/ GNGOGPVU�

$GECWUG VJG TGCFGT QH VJG OCRRKPI VCDNG ECPPQV VGNN YJGVJGT VJKU YCU FQPG QP RWTRQUG QT KU CP QOKUUKQP�

YJGP VJKU ECUG QEEWTU� VJG /+/ GNGOGPV HQT VJG TGNCVKQPUJKR CVVTKDWVG KU UVKNN K2#6*L� DWV VJG OCRRKPI

UJCNN DG ENCTKHKGF YKVJ C PQVG UQ KV KU ENGCT VJCV VJG TGHGTGPEG RCVJ KU PQV KPEQORNGVG� 6JG PQVG ENCTKH[KPI

VJG OCRRKPI UJCNN DG TGHGTGPEGF KP VJG /+/ GNGOGPV EQNWOP YJGTG KV CRRNKGU CPF VJG VGZV QH VJG PQVG

RTQXKFGF CV VJG GPF QH VJG OCRRKPI VCDNG KP C PQVGU NKUV� 6JG PQVGU NKUV UJCNN RTGEGFG VJG NKUV QH TWNGU� 6JG

PQVG UJCNN DG QH VJG HQTOCV�

016' � � (QT VJG RWTRQUG QH VJKU OCRRKPI� QPN[ VJG UWDUGV QH VJG OCRRKPI QH VJG

�KVQLACRRNKECVKQPAQDLGEV URGEKHKGF KP VJG TGHGTGPEG RCVJ KU CRRNKECDNG�

&TCYKPIAUJGGV VQ 5JGGVARNCEGFACPPQVCVKQP TGNCVKQPUJKR CVVTKDWVG KU CP GZCORNG QH UWEJ CP TGNCVKQPUJKR

CVVTKDWVG 
UGG HKIWTG ��� 6JG TGNCVKQPUJKR DGVYGGP &TCYKPIAUJGGV CPF 5JGGVARNCEGFACPPQVCVKQP FQGU PQV

CRRN[ VQ ECUG VYQ YJGTG VJG CPPQVCVKQP KU C FKOGPUKQP QT C FTCWIJVKPI ECNNQWV� +P VJG ECUG QH VJKU GZCORNG�

VJG PQVG YQWNF TGCF�

016' � � (QT VJG RWTRQUG QH VJKU OCRRKPI� QPN[ VJG UWDUGV QH VJG OCRRKPI QH VJG 5JGGVARNCEGFACPPQVCVKQP

URGEKHKGF KP VJG TGHGTGPEG RCVJ KU CRRNKECDNG�

������� +FGPVKECN OCRRKPI

6JG /+/ GNGOGPV EQNWOP QH C OCRRKPI EQPVCKPU VJG YQTFU K+&'06+%#. /#22+0)L YJGP VJG

CRRNKECVKQP GNGOGPV KU CP TGNCVKQPUJKR CVVTKDWVG CPF DQVJ CRRNKECVKQP QDLGEVU KP VJG TGNCVKQPUJKR CVVTKDWVG OCR

VQ VJG UCOG /+/ GNGOGPV KPUVCPEG� +P VJG GZCORNG KP HKIWTG �� � #PPQVCVKQPAUWDHKIWTGAFGHKPKVKQPAGNGOGPV

OCRU VQ FTCWIJVKPIACPPQVCVKQPAQEEWTTGPEG QT VQ FTCWIJVKPIAGNGOGPVU� &TCWIJVKPIACPPQVCVKQP OCRU VQ

VJG UCOG VYQ EJQKEGU� 6JG TGNCVKQPUJKR CVVTKDWVG DGVYGGP VJGUG VYQ CRRNKECVKQP QDLGEVU KU CP K+&'06+%#.

/#22+0)L DGECWUG VJGUG VYQ CRRNKECVKQP QDLGEVU OCR VQ VJG UCOG KPUVCPEG� 5WEJ ECUGU OC[ CTKUG YJGP
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Application element MIM element Source

ANNOTATION_SUBFIGURE_-
DEFINITION_ELEMENT
#1: If the element is a curve, fill
    area, symbol, subfigure, or text
#2: If the element is a dimension
    or a draughting callout

#1: (draughting_annotation_-
occurrence)

#2: (draughting_elements)

201

201

  annotation_subfigure_-
  definition_element to
  draughting_annotation

IDENTICAL MAPPING

DRAUGHTING_ANNOTATION
#1: If the annotation is a curve, fill
    area, symbol, subfigure, or text
#2: If the annotation is a
    dimension or a draughting
    callout

#1: (draughting_annotation_-
occurrence)

#2: (draughting_elements)

201

201

Figure 6 - Example of an identical mapping

VJGTG KU C JKIJ NGXGN QH FGVCKN KP VJG CRRNKECVKQP TGHGTGPEG OQFGN 
#4/� QT VJG EQPUVTWEVU KP VJG KPVGITCVGF

TGUQWTEGU CTG OQTG UGOCPVKECNN[ TKEJ VJCP VJG EQPUVTWEVU KP VJG #4/�

9JGP QPG QH VJG CRRNKECVKQP QDLGEVU RCTVKEKRCVKPI KP CP TGNCVKQPUJKR CVVTKDWVG OCRU VQ C EQORNGZ NQIKECN

TGNCVKQPUJKR QH /+/ GNGOGPVU CPF VJG QVJGT OCRU VQ C UWDUGV QH VJQUG /+/ GNGOGPVU� VJG /+/ GNGOGPV

HQT VJG TGNCVKQPUJKR CVVTKDWVG KU UVKNN +&'06+%#. /#22+0)� CPF VJG OCRRKPI OC[ DG ENCTKHKGF YKVJ C

IGPGTCN PQVG UVCVKPI VJCV QPN[ VJG KPVGTUGEVKQP QH VJG /+/ GNGOGPVU VQ YJKEJ VJG VYQ QDLGEVU OCR CTG VJG

UCOG KPUVCPEG� 6JG PQVG ENCTKH[KPI VJG OCRRKPI� KH KV KU FGGOGF PGEGUUCT[� UJCNN DG TGHGTGPEGF KP VJG /+/

GNGOGPV EQNWOP KP CU OCP[ RNCEGU CU KV CRRNKGU CPF VJG VGZV QH VJG PQVG UJCNN DG RTQXKFGF CV VJG GPF QH VJG

OCRRKPI VCDNG KP C PQVGU NKUV� 6JG PQVGU NKUV UJCNN RTGEGFG VJG NKUV QH TWNGU� 6JG PQVG UJCNN DG QH VJG HQTOCV�

016' � (QT VJG RWTRQUG QH VJKU OCRRKPI� QPN[ VJG KPVGTUGEVKQP QH VJG OCRRKPIU HQT GCEJ QH VJG CRRNKECVKQP

QDLGEVU KP VJG TGNCVKQPUJKR CVVTKDWVG KU CRRNKECDNG�

����� 5QWTEG EQNWOP FQEWOGPVCVKQP

6JG 5QWTEG EQNWOP EQPVCKPU CP +51 ����� RCTV PWODGT HQT GCEJ /+/ GNGOGPV RTQXKFGF KP VJG RTGEGFKPI

EQNWOP� +P IGPGTCN� VJG RCTV PWODGT KU VJG RCTV QH +51 ����� KP YJKEJ VJG /+/ GNGOGPV KU FGHKPGF� 6JG

RCTV PWODGTU TGHGTGPEGF KP C OCRRKPI VCDNG OC[ EQTTGURQPF VQ CP KPVGITCVGF TGUQWTEG� CP CRRNKECVKQP

KPVGTRTGVGF EQPUVTWEV� QT VJG CRRNKECVKQP OQFWNG KVUGNH� KP VJG ECUG YJGTG VJG /+/ GNGOGPV KU CP #/

ETGCVGF URGEKCNK\CVKQP QH CP KPVGITCVGF TGUQWTEG GPVKV[� 9JGP CP CRRNKECVKQP QDLGEV QT TGNCVKQPUJKR CVVTKDWVG

KU OCRRGF VQ CP GPVKV[ QT V[RG VJCV KU FGHKPGF KP VJG KPVGITCVGF TGUQWTEGU� KORNKEKVN[ QT GZRNKEKVN[ DTQWIJV

KPVQ VJG UEQRG QH CP #+% CEEQTFKPI VQ VJG KPVGTHCEKPI TWNGU QH ':24'55 CU FQEWOGPVGF KP +51 ���������

CPF VJG OCRRKPI KU YKVJKP VJG EQPVGZV QH VJG #+%� VJG #+% RCTV PWODGT KU TGHGTGPEGF KP VJG UQWTEG EQNWOP�

+H VJG OCRRKPI KU PQV YKVJKP VJG EQPVGZV QH VJG #+%� VJG RCTV PWODGT QH VJG KPVGITCVGF TGUQWTEG EQPUVTWEV KU

TGHGTGPEGF KP VJG UQWTEG EQNWOP�

+H VJG /+/ GNGOGPV EQNWOP EQPVCKPU GKVJGT VJG YQTF K2#6*L QT VJG YQTFU K+&'06+%#. /#22+0)L�

PQ UQWTEG FQEWOGPV KU NKUVGF KP VJG UQWTEG EQNWOP�
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����� 4WNGU EQNWOP FQEWOGPVCVKQP

6JG 4WNGU EQNWOP QH VJG OCRRKPI VCDNG EQPVCKPU PWOGTKECN TGHGTGPEGU VQ VJG INQDCN TWNGU KP VJG /+/ UJQTV

HQTO VJCV EQPUVTCKP VJG OCRRKPIU� 6JG PWOGTKECN TGHGTGPEGU EQTTGURQPF VQ C PWODGTGF NKUV QH CNN INQDCN

TWNGU KP VJG #2� 6JCV NKUV HQNNQYU VJG OCRRKPI VCDNG� +P VJKU NKUV� VJG TWNGU UJCNN CRRGCT KP VJG UCOG QTFGT

CU KP VJG #/� 6JGTG OC[ DG OQTG VJCP QPG TWNG EQPUVTCKPKPI C IKXGP OCRRKPI� 5QOG OCRRKPIU OC[ DG

WPEQPUVTCKPGF� 4WNGU TGUVTKEVKPI KPUVCPVKCVKQP QH GPVKVKGU YKVJKP VJG /+/ CTG VQ DG KPENWFGF KP VJG OCRRKPI

VCDNG QPN[ YJGP VJG OCRRKPI KU VQ CP /+/ GNGOGPV VJCV UJCNN PQV DG KPFGRGPFGPVN[ KPUVCPVKCDNG� 9JGP CP

GPVKV[ EQPUVTCKPGF D[ CP KPUVCPVKCDKNKV[ TWNG CRRGCTU KP C TGHGTGPEG RCVJ� VJCV OCRRKPI CUUWOGU VJCV VJG

GPVKV[ YKNN DG KPUVCPVKCVGF KP VJG EQPVGZV QH QVJGT GPVKVKGU� VJGTGHQTG� VJG TGHGTGPEG VQ VJG TWNG KU PQV PGGFGF

HQT VJCV OCRRKPI� #NN TWNGU VJCV CTG ETGCVGF KP VJG #/ UJQTV HQTO� KPENWFKPI GPVKV[ KPUVCPVKCDKNKV[ TWNGU�

UJCNN DG TGHGTGPEGF KP VJG OCRRKPI VCDNG CV NGCUV QPEG�

����� 4GHGTGPEG RCVJ EQNWOP FQEWOGPVCVKQP

6JG TGHGTGPEG RCVJ KNNWUVTCVGU JQY VJG TGSWKTGOGPVU CPF TGNCVKQPUJKRU UVCVGF KP ENCWUG � QH VJG #/ CTG

OCKPVCKPGF CU C TGUWNV QH VJG CRRNKECVKQP KPVGTRTGVCVKQP RTQEGUU� +V URGEKHKGU VJG EQORNGVG RCVJ QH GPVKV[

TGHGTGPEGU KP VJG /+/ VJCV KU PGGFGF VQ TGRTGUGPV VJG KPHQTOCVKQP TGSWKTGOGPVU QH VJG #4/� # UGV QH

U[ODQNU CPF HQTOCVU YGTG FGXGNQRGF VQ EQPUVTWEV C EQPUKUVGPV U[PVCZ HQT FQEWOGPVKPI TGHGTGPEG RCVJU�

4GHGTGPEG RCVJ U[PVCZ KU EQPUKUVGPV HQT GCEJ V[RG QH CRRNKECVKQP GNGOGPV� 6JG KPVGPV QH VJG EWTTGPV U[PVCZ KU

VQ HCEKNKVCVG JWOCP TGCFCDKNKV[ QH VJG OCRRKPI VCDNG� +P VJG HWVWTG� VJKU U[PVCZ OC[ DG GZVGPFGF VQ KORTQXG

EQORWVGT TGCFCDKNKV[ QH VJG OCRRKPI VCDNG� 6JKU ENCWUG FKUEWUUGU VJG U[ODQNQI[ WUGF KP FQEWOGPVKPI

TGHGTGPEG RCVJU CU YGNN CU TGHGTGPEG RCVJ TGSWKTGOGPVU HQT GCEJ V[RG QH CRRNKECVKQP GNGOGPV�

������� 5[ODQNQI[

# TGHGTGPEG RCVJ URGEKHKECVKQP KU EQPVCKPGF YKVJKP C UKPING EGNN KP VJG TGHGTGPEG RCVJ EQNWOP QH VJG OCRRKPI

VCDNG CPF KU TGCF HTQO VQR VQ DQVVQO� 'CEJ NKPG QH VJG TGHGTGPEG RCVJ URGEKHKECVKQP OC[ EQPVCKP U[ODQNU VQ

KNNWUVTCVG VJG ':24'55 UVTWEVWTG QH VJG /+/ QDLGEVU� 7PFGTUVCPFKPI VJG U[ODQNQI[ WUGF KP VJG TGHGTGPEG

RCVJ URGEKHKECVKQP KU VJG MG[ VQ TGCFKPI CPF YTKVKPI OCRRKPI VCDNGU�

��������� &GNKOKVGT U[ODQNU

6JG FGNKOKVGT U[ODQNU CTG WUGF VQ KPFKECVG VJG TGNCVKQPUJKR QH VJG URGEKHKGF GPVKV[ QT CVVTKDWVG RTGEGFKPI VJG

U[ODQN VQ VJG URGEKHKGF GPVKV[ QT CVVTKDWVG HQNNQYKPI VJG U[ODQN� 6JG U[ODQN UJQWNF DG RNCEGF CV VJG GPF QH

VJG NKPG� UQ VJCV VJG PCOG QH VJG HQNNQYKPI GPVKV[ QT CVVTKDWVG KU CV VJG DGIKPPKPI QH VJG PGZV NKPG� 6JG

FGNKOKVGTU UJQWNF DG UGRCTCVGF HTQO VJG GPVKV[ QT CVVTKDWVG VGZV D[ C UKPING URCEG� HQT TGCFCDKNKV[� 6JG

OGCPKPI QH VJGUG U[ODQNU ECP DG RCTCRJTCUGF CU�

� � KKU C UWRGTV[RG QHL

�� � KKU C UWDV[RG QHL

� � KTGHGTGPEGUL

�� � KKU TGHGTGPEGF D[L

6JG K� L CPF K��L U[ODQNU KPFKECVG C UWRGTV[RG QT UWDV[RG UVTWEVWTG� 6JG K� L U[ODQN KU WUGF VQ

KPFKECVG VJCV VJG URGEKHKGF GPVKV[ RTGEGFKPI VJG U[ODQN KU VJG UWRGTV[RG QH VJG GPVKV[ URGEKHKGF QP VJG PGZV
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NKPG� 6JG K��L U[ODQN KU WUGF VQ KPFKECVG VJCV VJG URGEKHKGF GPVKV[ RTGEGFKPI VJG U[ODQN KU C UWDV[RG QH

VJG GPVKV[ URGEKHKGF QP VJG PGZV NKPG�

6JG K� L CPF K��L U[ODQNU KPFKECVG VJG TGHGTGPEG VQ CP GPVKV[ QT V[RG D[ CP CVVTKDWVG� 6JG K� L

U[ODQN KU WUGF VQ KPFKECVG VJCV VJG URGEKHKGF CVVTKDWVG RTGEGFKPI VJG U[ODQN TGHGTGPEGU VJG GPVKV[ QT V[RG

URGEKHKGF QP VJG PGZV NKPG� 6JG K��L U[ODQN KU WUGF VQ KPFKECVG VJCV VJG URGEKHKGF GPVKV[ QT V[RG RTGEGFKPI

VJG U[ODQN KU TGHGTGPEGF D[ VJG CVVTKDWVG URGEKHKGF QP VJG PGZV NKPG�

9JGP CP GPVKV[ PCOG CRRGCTU QP C NKPG VJCV KU VGTOKPCVGF YKVJQWV VJG WUG QH QPG QH VJG CDQXG FGNKOKVGT

U[ODQNU� VJKU OC[ KPFKECVG VJCV VJG URGEKHKGF GPVKV[ JCU VJG CVVTKDWVG UJQYP QP VJG PGZV NKPG� 9JGP CP

CVVTKDWVG PCOG CRRGCTU QP C NKPG VJCV KU VGTOKPCVGF YKVJQWV VJG WUG QH QPG QH VJG CDQXG U[ODQNU� VJKU OC[

KPFKECVG VJCV VJG URGEKHKGF CVVTKDWVG KU CP CVVTKDWVG QH VJG GPVKV[ UJQYP QP VJG PGZV NKPG� # PGY NKPG KU WUGF

YKVJQWV EQPXG[KPI CFFKVKQPCN UGOCPVKEU DGHQTG CPF CHVGT NKPGU YJGTG CP ':24'55 UGNGEV V[RG XCNWG KU

RTQXKFGF 
UGG ����������� 0GY NKPGU RTGEGFG CPF HQNNQY OCRRKPI TWNGU 
DTCEGU�� CPF VJG KPFKXKFWCN QRVKQPU

HQT OCRRKPIU YKVJ OWNVKRNG /+/ GNGOGPVU 
RCTGPVJGUGU� USWCTG CPF CPING DTCEMGVU�� # PGY NKPG CNUQ

VGTOKPCVGU VJG TGHGTGPEG RCVJ�

4GHGTGPEG RCVJ UVCVGOGPVU VJCV CTG VQQ NQPI VQ HKV YKVJKP VJG VCDNG EGNN ECP DG URNKV WUKPI VJG HQTYCTF UNCUJ

U[ODQN K>L� 6JG U[ODQN EQPXG[U PQ CFFKVKQPCN OGCPKPI YKVJKP VJG TGHGTGPEG RCVJ� 6JG K>L KU RQUKVKQPGF

DGVYGGP GNGOGPVU QH VJG UVCVGOGPV� CV VJG GPF QH VJG NKPG� RTGHGTCDN[ KP YJKVG URCEG� 6JG K>L OC[ CRRGCT

DGVYGGP CP GPVKV[ CPF CP CVVTKDWVG� HQNNQYKPI VJG RGTKQF� DWV VJKU ECUG UJQWNF DG CXQKFGF YJGTG RQUUKDNG�

6JG K>L UJQWNF PQV DG RNCEGF KPUKFG QH C VGZV UVTKPI� VJG GPVKTG VGZV UVTKPI UJQWNF HQNNQY VJG HQTYCTF UNCUJ

QP VJG PGZV NKPG QH VJCV EGNN�

��������� #IITGICVKQP U[ODQNU

+H CP CVVTKDWVG TGHGTGPEGU CP CIITGICVG ECTFKPCNKV[� CPF CP[ UKPING KPUVCPEG QH VJG CIITGICVG KU QH KPVGTGUV�

DTCEMGVU CPF VJG NGVVGT K K=K?L CTG WUGF VQ KPFKECVG VJKU� 6JKU TGHNGEVU VJG WUWCN TGSWKTGOGPV VJCV VJG RCVJ ECP

IQ VJTQWIJ CP[ OGODGT QH VJG CIITGICVG� 6JG WUG QH K=P?L 
YJGTG P KU CP KPVGIGT� KPFKECVGU VJCV OGODGT

P QH VJG CIITGICVG KU QH KPVGTGUV KP VJG OCRRKPI� # TGHGTGPEG VQ CPAGPVKV[�CIITGICVG=�? TGHNGEVU VJG

TGSWKTGOGPV VJCV VJG RCVJ OWUV IQ VJTQWIJ VJG HKTUV GNGOGPV QH VJG CIITGICVG� +P QTFGT VQ NKOKV VJG PWODGT

QH GNGOGPVU KP CP KPUVCPVKCVKQP QH VJG CIITGICVKQP� ':24'55 TWNGU UJCNN DG YTKVVGP KP VJG UJQTV HQTO QH VJG

/+/� +P VJG OCRRKPI QH VJG &TCYKPI VQ #RRTQXCN TGNCVKQPUJKR CVVTKDWVG KP CPPGZ $� VJG CVVTKDWVG

CRRTQXGFAKVGOU KU C UGV VJCV TGHGTGPEGU VJG UGNGEV V[RG CRRTQXGFAKVGO�

��������� 'SWCN UKIP

#P GSWCN UKIP K�L KU WUGF KP VJG TGHGTGPEG RCVJ URGEKHKECVKQP VQ KPFKECVG C OGODGT QH VJG UGNGEV NKUV QH CP

':24'55 UGNGEV V[RG� CP KVGO HTQO VJG GPWOGTCVGF NKUV QH CP ':24'55 GPWOGTCVKQP V[RG� QT C URGEKHKE

XCNWG HQT CP CVVTKDWVG� +P VJG ECUG QH C UGNGEV NKUV� VJG PCOG QH VJG UGNGEV V[RG CRRGCTU HKTUV HQNNQYGF QP VJG

UCOG NKPG D[ VJG GSWCN UKIP CPF VJG OGODGT VJCV KU DGKPI UGNGEVGF� +P VJG ECUG QH CP GPWOGTCVGF NKUV� VJG

PCOG QH VJG GPWOGTCVKQP V[RG CRRGCTU HKTUV HQNNQYGF QP VJG UCOG NKPG D[ VJG GSWCN UKIP CPF VJG GPWOGTCVGF

KVGO� +P VJG ECUG QH C URGEKHKE XCNWG� VJG CVVTKDWVG PCOG CRRGCTU HKTUV HQNNQYGF QP VJG UCOG NKPG D[ VJG

GSWCN UKIP CPF VJG XCNWG CUUKIPGF VQ VJG CVVTKDWVG�

AP214 is using \ rather than /.  I believe the resolution was documented incorrectly in the Guidelines.  However, as the Guidelines are the only place where a solution has been documented, decide not to change it till an issue is raised.   
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5GG VJG OCRRKPI QH VJG &CVG CVVTKDWVG QH VJG #RRTQXCN QDLGEV KP CPPGZ $� +P VJKU TGHGTGPEG RCVJ

URGEKHKECVKQP� VJG CVVTKDWVG FCVGAVKOG TGHGTGPEGU VJG UGNGEV V[RG FCVGAVKOGAUGNGEV� (QT VJKU OCRRKPI� VJG

UGNGEVKQP KU C FCVG� #U UGGP KP VJKU GZCORNG� VJG PCOG QH VJG UGNGEV V[RG CRRGCTU QP VJG NKPG DGHQTG VJG NKPG

EQPVCKPKPI VJG GSWCN UKIP� CPF VJG UGNGEVGF OGODGT CRRGCTU QP VJG NKPG HQNNQYKPI VJG NKPG EQPVCKPKPI VJG

GSWCN UKIP� 6JG QTFGT QH VJGUG NKPGU KU TGXGTUGF HQT C TGHGTGPEG RCVJ KP YJKEJ VJG UGNGEVGF OGODGT KU

TGHGTGPEGF HKTUV KP VJG RCVJ� 5GG VJG OCRRKPI QH VJG &TCYKPI VQ #RRTQXCN TGNCVKQPUJKR CVVTKDWVG KP VJG

GZCORNG KP CPPGZ $� +P VJKU OCRRKPI� VJG TGHGTGPEG RCVJ GPEQWPVGTU FTCYKPIATGXKUKQP HKTUV� YJKEJ KU VJG

UGNGEVGF OGODGT QH VJG CRRTQXGFAKVGO UGNGEV V[RG�

��������� 2CTGPVJGUGU

2CTGPVJGUGU K
 �L CTG WUGF VQ KPFKECVG VJG GZKUVGPEG QH QRVKQPU KP VJG TGHGTGPEG RCVJ� 'CEJ QRVKQP KU

GPENQUGF D[ C UGV QH RCTGPVJGUGU� 6JG RCTGPVJGUGU CTG WUGF VQ KPFKECVG VJCV C OCRRKPI JCU OWNVKRNG

TGHGTGPEG RCVJU QT UGEVKQPU QH VJG TGHGTGPEG RCVJ� 6JGTG CTG VYQ TGCUQPU VJCV VJG TGHGTGPEG RCVJ OC[

FKXGTIG� CP QDLGEV KU OCRRGF VQ OWNVKRNG /+/ GPVKVKGU QT VJG TGHGTGPEG RCVJ FGRGPFU QP VJG KPUVCPVKCVKQP QH

VJG /+/� 6Q CKF WPFGTUVCPFKPI� VJG QRVKQPCN UGEVKQPU QH VJG RCVJ OC[ DG PWODGTGF CPF C FGUETKRVKQP

RTQXKFGF� YKVJ VJG CRRNKECVKQP QDLGEV� VJCV IKXGU VJG TGCUQP HQT VJG FKXGTIGPEG�

5GG VJG OCRRKPI QH VJG #RRTQXCN VQ 1TICPK\CVKQP TGNCVKQPUJKR CVVTKDWVG KP CPPGZ $� +P VJKU GZCORNG� KV KU

PGEGUUCT[ VQ UJQY VJG TGHGTGPEG RCVJU HQT GCEJ QH VJG /+/ GNGOGPVU VQ YJKEJ VJG 1TICPK\CVKQP OCRU�

��������� 5SWCTG DTCEMGVU

5SWCTG DTCEMGVU K= ?L CTG WUGF VQ KPFKECVG VYQ QT OQTG TGSWKTGF UGEVKQPU QH VJG TGHGTGPEG RCVJ� 6JG USWCTG

DTCEMGVU KPFKECVG VJCV VJGTG CTG GKVJGT OWNVKRNG OCRRKPIU QT OWNVKRNG RCVJU TGSWKTGF VQ UCVKUH[ VJG OCRRKPI�

'CEJ OCRRKPI QT RCVJ KU GPENQUGF D[ C UGV QH USWCTG DTCEMGVU� 6Q HWNN[ FQEWOGPV JQY VJG TGSWKTGOGPVU

CTG UCVKUHKGF D[ VJG OCRRKPI� UGEVKQPU QH VJG RCVJ OC[ DG PWODGTGF CPF C FGUETKRVKQP IKXKPI VJG TGCUQP HQT

VJG FKXGTIGPEG OC[ DG RTQXKFGF KP VJG #RRNKECVKQP GNGOGPV EQNWOP�

5GG VJG OCRRKPI QH VJG #PPQVCVKQPAUWDHKIWTGAFGHKPKVKQP VQ �&AECTVGUKCPAEQQTFKPCVGAURCEG TGNCVKQPUJKR

CVVTKDWVG KP VJG GZCORNG KP HKIWTG �� 6JKU GZCORNG UJQYU VJCV GXGT[ TGRTGUGPVCVKQPAEQPVGZV VJCV UCVKUHKGU

VJG TGSWKTGOGPVU QH VJG CRRNKECVKQP QDLGEV �&AECTVGUKCPAEQQTFKPCVGAURCEG OWUV DG DQVJ C

IGQOGVTKEATGRTGUGPVCVKQPAEQPVGZV CPF C INQDCNAWPKVACUUKIPGFAEQPVGZV�

Need example of instantiation.  Possibly example from 202 with axis2_placement_2d or axis2_placement_3d   
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Application element MIM element Source Reference path

ANNOTATION_SUBFIGURE_-
DEFINITION

symbol_representation_-
map

46  {symbol_representation_map <=
representation_map

representation_map.mapped_representation ->
representation =>

symbol_representation =>
draughting_subfigure_representation}

  annotation_subfigure_definition
  to 2d_cartesian_coordinate_space

PATH symbol_representation_map <=
representation_map

representation_map.mapped_representation ->
representation

 {representation =>
symbol_representation =>

draughting_subfigure_representation}
representation.context_of_items ->

representation_context =>
[geometric_representation_context]

[global_unit_assigned_context]

2D_CARTESIAN_-
COORDINATE_SPACE

[geometric_representation_-
context]

[global_unit_assigned_-
context]

42

41

Figure 7 - Example of multiple mappings

/
+/
VQ
F
Q
EW
O
GP
V
O
CR
R
KP
I
TW
NG
EQ
P
UVTCKP

VU�



ISO/TC 184/SC4 Nxxx:1997(E)

��

016' � ��� QH +51 �������� GPWOGTCVGU VJG V[RG QH EQPUVTCKPVU VJCV ECP DG YTKVVGP HQT ':24'55

GPVKVKGU�

/CRRKPI TWNGU CTG WUGF YJGP VJG TGHGTGPEG RCVJ URGEKHKECVKQP YQWNF PQV PQTOCNN[ EQPVCKP /+/ GPVKVKGU

YJKEJ CTG ETWEKCN VQ VJG OCRRKPI� /CRRKPI TWNGU OC[ DG WUGF VQ KPENWFG KPVQ VJG TGHGTGPEG RCVJ

URGEKHKECVKQP TGSWKTGF UWRGTV[RGU QT UWDV[RGU� TGSWKTGF XCNWGU CUUKIPGF VQ CVVTKDWVGU� QT #+% GPVKVKGU

EQPVCKPKPI TWNGU VJCV EQPUVTCKP VJG OCRRKPI�

/CRRKPI TWNGU UJCNN UVCTV QP C PGY NKPG QH C TGHGTGPEG RCVJ CPF UJCNN GPF YKVJ C PGY NKPG� 6JG TGHGTGPEG

RCVJ UJCNN DG EQORNGVGN[ URGEKHKGF YKVJQWV VJG OCRRKPI TWNG� KH VJG OCRRKPI TWNG YGTG TGOQXGF� VJG

TGHGTGPEG RCVJ YQWNF UVKNN DG EQTTGEV� +H C TGHGTGPEG RCVJ EQPVCKPU OWNVKRNG OCRRKPI TWNGU� CNN VJG TWNGU

CRRN[ VQ VJG OCRRKPI� +H VJG ITCPWNCTKV[ QH VJG #4/ CPF /+/ FKHHGT UWEJ VJCV VJG TGUWNVKPI OCRRKPI TWNGU

CRRN[ VQ FKHHGTGPV ECUGU� WUG PWODGTGF CNVGTPCVKXGU KP VJG #4/ GNGOGPV EQNWOP CPF PWODGT VJG OCRRKPI

TWNGU EQTTGURQPFKPIN[ KP VJG TGHGTGPEG RCVJ EQNWOP�

/CRRKPI TWNGU CTG CNUQ WUGF YJGP CP CUUGTVKQP KU OCRRGF VQ C URGEKCNK\CVKQP QH C TGUQWTEG GPVKV[ CPF VJG

TGHGTGPEG RCVJ URGEKHKECVKQP YQWNF PQV QVJGTYKUG UJQY VJG TGUQWTEG GPVKV[� 6JG KPENWUKQP QH VJGUG /+/

GNGOGPVU KU KPVGPFGF VQ UCVKUH[ VJG TGSWKTGOGPV VJCV CNN OCRRKPIU VQ C URGEKCNK\GF GPVKV[ UJCNN JCXG C

TGHGTGPEG RCVJ VQ C TGUQWTEG GPVKV[�

6JG OCRRKPI QH VJG 5VTWEVWTGFAFKOGPUKQPAECNNQWV VQ &TCWIJVKPIAECNNQWV TGNCVKQPUJKR CVVTKDWVG KP VJG

GZCORNG KP HKIWTG � EQPVCKPU VYQ OCRRKPI TWNGU� +P VJKU GZCORNG� VJG TGHGTGPEG RCVJ URGEKHKECVKQP YQWNF

PQV
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Application element MIM element Source Reference path

STRUCTURED_DIMENSION_-
CALLOUT

structured_dimension_-
callout

201 structured_dimension_callout <=
draughting_callout

 structured_dimension_callout
 to draughting_callout
 (as prefix)

PATH structured_dimension_callout <-
draughting_callout_relationship.relating_dimension_callout

draughting_callout_relationship
 {draughting_callout_relationship <= 

dimension_callout_component_relationship}
{draughting_callout_relationship.name = ‘prefix’}

draughting_callout_relationship.related_draughting_callout ->
draughting_callout

DRAUGHTING_CALLOUT draughting_callout 101

Figure 8 - Example of mapping rules
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PQTOCNN[ UJQY VJG +51 ��������� ETGCVGF UWDV[RG� *QYGXGT� HQT VJKU OCRRKPI� VJG QPN[ FTCWIJVKPIA�

ECNNQWVATGNCVKQPUJKR VJCV UCVKUHKGU VJG KPHQTOCVKQP TGSWKTGOGPV KU VJG FKOGPUKQPAECNNQWVAEQORQPGPVA�

TGNCVKQPUJKR UWDV[RG� 6JG UGEQPF OCRRKPI TWNG KPFKECVGU VJCV VJG PCOG QH VJG TGNCVKQPUJKR KU TGUVTKEVGF HQT

VJKU OCRRKPI VQ JCXG VJG XCNWG KRTGHKZL�

#PQVJGT V[RG QH OCRRKPI TWNG KU WUGF VQ UKIPKH[ VJCV CP[ PWODGT QH TGNCVKQPUJKR GPVKVKGU OC[ DG CUUGODNGF

KP C TGNCVKQPUJKR VTGG UVTWEVWTG� 6JKU KU UJQYP D[ VJG WUG QH VJG TGNCVKQPUJKR GPVKV[ PCOG HQNNQYGF D[ CP

CUVGTKUM K�L� 6JGTG UJQWNF DG YJKVG URCEG DGVYGGP VJG GPVKV[ PCOG CPF VJG CUVGTKUM� #P CUVGTKUM OC[ QPN[

DG WUGF KP C OCRRKPI TWNG� CPF VJG QPN[ EWTTGPVN[ MPQYP CRRNKECVKQP QH VJKU U[PVCZ KU KP GZVGPFKPI

TGNCVKQPUJKR VTGGU VQ CP[ PWODGT QH NGXGNU� +P VJG CDUGPEG QH C OCRRKPI TWNG KPENWFKPI CP CUVGTKUM� VJG RCVJ

EQPVCKPU QPN[ VJG PWODGT QH TGNCVKQPUJKR GPVKVKGU UJQYP� +P VJG HQNNQYKPI GZCORNG TGHGTGPEG RCVJ VJGTG

OC[ DG CP[ PWODGT QH FTCWIJVKPIAECNNQWVATGNCVKQPUJKR GPVKVKGU KP VJG TGNCVKQPUJKR VTGG�

FTCWIJVKPIAECNNQWV ��

FTCWIJVKPIAECNNQWVATGNCVKQPUJKR�TGNCVGFAFTCWIJVKPIAECNNQWV

FTCWIJVKPIAECNNQWVATGNCVKQPUJKR

]FTCWIJVKPIAECNNQWVATGNCVKQPUJKR �_

FTCWIJVKPIAECNNQWVATGNCVKQPUJKR�TGNCVKPIAFTCWIJVKPIAECNNQWV � 

FTCWIJVKPIAECNNQWV

��������� 8GTVKECN DCTU

8GTVKECN DCTU K^ ^L CTG WUGF VQ KPFKECVG VJCV VJG OCRRKPI KU QPN[ VQ VJG UWRGTV[RG GPVKV[ HQWPF DGVYGGP VJG

XGTVKECN DCTU� +H VJG XGTVKECN DCTU CTG PQV RTGUGPV� CPF VJG GPVKV[ DGKPI TGHGTGPEGF KU C UWRGTV[RG� KV KU

CUUWOGF VJCV CP[ QH VJG UWDV[RGU QH VJCV UWRGTV[RG CTG XCNKF KP VJG EQPVGZV QH VJCV TGHGTGPEG RCVJ� 6JG

XGTVKECN DCTU NKOKV VJG TGHGTGPEG RCVJ VQ VJG UWRGTV[RG GPVKV[ KVUGNH� 8GTVKECN DCTU OC[ CRRGCT KP DQVJ VJG

/+/ GNGOGPV EQNWOP CPF VJG TGHGTGPEG RCVJ�

#�D � 

^ QPN[AUWRGTV[RGACNNQYGF ^

��������� 5KPING SWQVGU

5KPING SWQVGU K H I K CTG WUGF VQ KPFKECVG VJCV VJG GPENQUGF VGZV KU KPVGPFGF VQ DG VJG XCNWG QH CP CVVTKDWVG

YJQUG WPFGTN[KPI V[RG KU C UVTKPI� 5KPING SWQVGU CTG WUGF KP VJKU EQPVGZV VQ RTQXKFG EQPUKUVGPE[ YKVJ +51

��������� 6JG[ OC[ CRRGCT KP VJG TGHGTGPEG RCVJ QPN[�

������� #RRNKECVKQP QDLGEVU

# TGHGTGPEG RCVJ URGEKHKECVKQP KU PGEGUUCT[ HQT GCEJ CRRNKECVKQP QDLGEV VJCV KU OCRRGF VQ C URGEKCNK\CVKQP QH

CP KPVGITCVGF TGUQWTEG GPVKV[� 6JG TGHGTGPEG RCVJ UVCTVU YKVJ VJG /+/ GNGOGPV VQ YJKEJ VJG CRRNKECVKQP

QDLGEV KU OCRRGF� +V EQPENWFGU CV VJG KPVGITCVGF TGUQWTEG GPVKV[ QH YJKEJ VJG URGEKCNK\CVKQP KU C UWDV[RG�

5GG VJG OCRRKPI QH &TCYKPI KP CPPGZ $� +P VJKU GZCORNG� &TCYKPI KU OCRRGF VQ FTCWIJVKPIAFTCYKPIA�

TGXKUKQP� YJKEJ KU C UWDV[RG QH FTCYKPIATGXKUKQP KP +51 ���������� 6JG TGHGTGPEG RCVJ EQPVCKPU VJGUG

VYQ GPVKVKGU�
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# TGHGTGPEG RCVJ ECP CNUQ DG UJQYP VQ ENCTKH[ C TGUVTKEVKQP QP VJG OCRRKPI� 5GG VJG OCRRKPI QH

#PPQVCVKQPAUWDHKIWTGAFGHKPKVKQP KP VJG GZCORNG KP HKIWTG �� 6JKU QDLGEV OCRU VQ CP GPVKV[ KP VJG KPVGITCVGF

TGUQWTEGU� VJGTGHQTG� PQ TGHGTGPEG RCVJ URGEKHKECVKQP KU TGSWKTGF� *QYGXGT� VQ UCVKUH[ VJG TGSWKTGOGPVU HQT

VJKU OCRRKPI� VJG KPJGTKVGF CVVTKDWVG OCRRGFATGRTGUGPVCVKQP OWUV DG QH V[RG FTCWIJVKPIAUWDHKIWTGA�

TGRTGUGPVCVKQP� 6JKU TGUVTKEVKQP KU UJQYP D[ KPENWFKPI VJKU RQTVKQP QH VJG TGHGTGPEG RCVJ URGEKHKECVKQP

YKVJKP DTCEGU 
UGG �����������

������� #RRNKECVKQP CVVTKDWVGU

6JGTG CTG FKHHGTGPV OCRRKPIU QH CP CVVTKDWVG VJCV OWUV DG EQPUKFGTGF HQT VJG FQEWOGPVCVKQP QH VJG TGHGTGPEG

RCVJ� #P CVVTKDWVG OC[ DG OCRRGF VQ CP CVVTKDWVG QH VJG UCOG /+/ GPVKV[ VQ YJKEJ VJG CRRNKECVKQP QDLGEV KU

OCRRGF� +P VJKU ECUG� PQ TGHGTGPEG RCVJ KU PGEGUUCT[ HQT VJG CVVTKDWVG� 5GG VJG OCRRKPI QH VJG &GUETKRVKQP

CVVTKDWVG QH #RRTQXCN KP VJG GZCORNG KP CPPGZ $�

#P CVVTKDWVG OC[ DG OCRRGF VQ CP CVVTKDWVG QH CP GPVKV[ FKHHGTGPV HTQO VJG QPG VQ YJKEJ VJG CRRNKECVKQP

QDLGEV KU OCRRGF� 6JG TGHGTGPEG RCVJ HQT VJG CVVTKDWVG UVCTVU YKVJ VJG /+/ GNGOGPV VQ YJKEJ VJG

CRRNKECVKQP QDLGEV KU OCRRGF� 6JG RCVJ HQNNQYU VJG GPVKVKGU CPF CVVTKDWVGU QH VJG /+/ VQ VJG /+/ CVVTKDWVG

VQ YJKEJ VJG CRRNKECVKQP CVVTKDWVG KU OCRRGF�

5GG VJG OCRRKPI QH VJG &TCYKPIAPWODGT CVVTKDWVG QH &TCYKPI KP VJG GZCORNG KP CPPGZ $� +P VJKU GZCORNG�

&TCYKPI KU OCRRGF VQ FTCWIJVKPIAFTCYKPIATGXKUKQP UQ VJG TGHGTGPEG RCVJ QH &TCYKPIAPWODGT DGIKPU

YKVJ VJKU GPVKV[� &TCYKPIATGXKUKQP JCU CP CVVTKDWVG FTCYKPIAKFGPVKHKGT VJCV TGHGTGPEGU VJG GPVKV[

FTCYKPIAFGHKPKVKQP� 6JG FTCYKPIAFGHKPKVKQP GPVKV[ JCU CP CVVTKDWVG FTCYKPIAPWODGT VQ YJKEJ VJG

&TCYKPIAPWODGT CVVTKDWVG KU DGKPI OCRRGF�

������� 4GNCVKQPUJKR CVVTKDWVGU

4GNCVKQPUJKR CVVTKDWVGU URGEKH[ VJG TGNCVKQPUJKRU DGVYGGP RCKTU QH CRRNKECVKQP QDLGEVU� VJG ECTFKPCNKV[ QH VJG

TGNCVKQPUJKRU� CPF VJG TWNGU TGSWKTGF HQT VJG KPVGITKV[ CPF XCNKFKV[ QH VJG CRRNKECVKQP QDLGEVU�

6JG TGHGTGPEG RCVJ QH CP TGNCVKQPUJKR CVVTKDWVG UVCTVU YKVJ VJG /+/ GNGOGPV VQ YJKEJ VJG HKTUV CRRNKECVKQP

QDLGEV KU OCRRGF� 6JG RCVJ EQPENWFGU CV VJG /+/ GNGOGPV VQ YJKEJ VJG UGEQPF CRRNKECVKQP QDLGEV KP VJG

TGNCVKQPUJKR CVVTKDWVG KU OCRRGF� 5GG VJG OCRRKPI QH VJG &TCYKPI VQ #RRTQXCN TGNCVKQPUJKR CVVTKDWVG KP

CPPGZ $� +P VJKU GZCORNG� &TCYKPI KU OCRRGF VQ FTCWIJVKPIAFTCYKPIATGXKUKQP UQ VJG TGHGTGPEG RCVJ QH

VJG TGNCVKQPUJKR CVVTKDWVG DGIKPU YKVJ VJKU GPVKV[� &TCYKPIATGXKUKQP KU QPG QH VJG CRRTQXGFAKVGOU VQ YJKEJ

CRRTQXCN KU CUUKIPGF�

+H VJG /+/ GNGOGPV EQNWOP EQPVCKPU VJG YQTFU K+&'06+%#. /#22+0)L� PQ TGHGTGPEG RCVJ

URGEKHKECVKQP KU TGSWKTGF�

+P TCTG ECUGU� CP TGNCVKQPUJKR CVVTKDWVG OC[ OCR VQ CP /+/ GPVKV[ QT CVVTKDWVG� +P VJGUG ECUGU� VJG OCRRKPI

OC[ DG VQ CP CVVTKDWVG KP VJG TGHGTGPEG RCVJ VJCV EQPPGEVU VJG VYQ KFGPVKHKGF CRRNKECVKQP QDLGEVU� QT VQ CP

/+/ GPVKV[ VJCV CEVU CU VJG KPVGTUGEVKQP GPVKV[ EQPPGEVKPI VJG VYQ KFGPVKHKGF CRRNKECVKQP QDLGEVU� 6JKU

CVVTKDWVG QT GPVKV[ KU UGNGEVGF HQT VJG /+/ GNGOGPV EQNWOP YKVJ CITGGOGPV D[ VJG /+/ KPVGTRTGVCVKQP

EQOOKVVGG� 6JG UQWTEG EQNWOP EQPVCKPU VJG PWODGT QH VJG RCTV EQPVCKPKPI VJKU GPVKV[ QT CVVTKDWVG�
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������� #+% EQPUKFGTCVKQPU

#+%U FGHKPG GPVKVKGU YJGTG VJG INQDCN TWNGU RGTVCKPKPI VQ VJCV #+% JCXG DGGP NQECNK\GF� 6JGUG GPVKVKGU CTG

ECNNGF KTQQV PQFGL GPVKVKGU� +H VJG TQQV PQFG QH VJG #+% KPENWFGU TGUVTKEVKQPU VJCV CRRN[ VQ VJG OCRRKPI� VJG

TQQV PQFG UJCNN DG KPENWFGF KP VJG TGHGTGPEG RCVJ URGEKHKECVKQP VQ KPFKECVG VJKU� GXGP KH VJG KPENWUKQP KU QPN[

YKVJKP C OCRRKPI TWNG�
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Annex A

Example information requirements

This annex contains example descriptions of a UoF, application objects, and relationship attributes that
appear in the example mapping table in annex B.  These descriptions are extracted from clause 4 of ISO
10303-201.  Some objects, attributes, and relationship attributes from the UoF have been excluded from the
example.

NOTE - The numbering in this annex reflects the clause numbering as published in ISO 10303-201.

4.1  Units of functionality

4.1.4  drawing_structure_and_administration

The drawing_structure_and_administration UoF contains information about the hierarchical organization of
drawings, drawing sheets, and drawing views, together with the administrative information necessary to
manage drawings and drawing sheets.  Drawing sheets and drawing views are defined in their specific
coordinate space.  Annotation may be assigned to each drawing sheet and drawing view.  The administrative
information supports the exchange of drawings between environments in which configuration management of
drawings is used.  The following application objects are used by drawing_structure_and_administration UoF:

— Approval;

— Drawing;

— Drawing_sheet;

— Organization.

4.2  Application objects

4.2.13  Approval

An Approval is information that indicates a drawing, drawing sheet, or both have been reviewed for data
content and for correctness of the presentation of that data and has been found to be acceptable.  The data
associated with an Approval are the following:

— Date;

— Description.
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4.2.19.1  Date

The Date specifies the date on which the approval was assigned.

4.2.19.2  Description

The Description specifies the organization-specific release status or the authorized modifications for the
revision of the drawing, drawing sheet, or both.

4.2.30  Drawing

A Drawing is the presentation of product data in a human-interpretable form wherein the physical and
functional requirements for that product are presented pictorially and textually.  The data associated with a
Drawing are the following:

— Drawing_number;

— Drawing_revision_id.

4.2.30.2  Drawing_number

The Drawing_number specifies the identification of a particular drawing by an organization.

4.2.30.3  Drawing_revision_id

The Drawing_revision_id specifies the identification of a particular version of the drawing.

4.2.31  Drawing_sheet

A Drawing_sheet is a logical division of a drawing into a two-dimensional area for the presentation of
product data.  These divisions correspond to sheet paper sizes for plotting.  A Drawing_sheet contains at least
one Drawing_view or one Draughting_annotation.  The data associated with a Drawing_sheet are the
following:

— Sheet_number;

— Sheet_revision_id.

4.2.31.2  Sheet_number

The Sheet_number specifies the page number for a particular drawing sheet and its location in relation to
other sheets of the drawing.
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4.2.31.3  Sheet_revision_id

The Sheet_revision_id specifies the identification of a particular version of the drawing sheet.

4.2.57  Organization

An Organization is a number of persons or groups that designs, produces and supplies products and services. 
The data associated with an Organization are the following:

— Organization_name.

4.2.57.2  Organization_name

The Organization_name specifies the identification of a particular organization.

4.3  Relationship attributes

4.3.18  Approval to Organization

Each Approval is provided by one or more Organization objects.  Each Organization provides zero, one, or
many Approval objects.

4.3.32  Drawing to Approval

Each Drawing is governed by zero, one, or many Approval objects.  Each Approval governs zero or one
Drawing.

4.3.33  Drawing to Drawing_sheet

Each Drawing consists of one or more Drawing_sheet objects.  Each Drawing_sheet belongs to exactly one
Drawing.

4.3.37  Drawing_sheet to Approval

Each Drawing_sheet is governed by zero, one, or many Approval objects.  Each Approval governs zero, one,
or many Drawing_sheet objects.
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Annex B

Example mapping table

This annex contains the mapping table that corresponds to the example information requirements in annex A.
See annex A for the textual descriptions of the application objects. 

The MIM entities found in this mapping table are defined in ISO 10303-41 [4], ISO 10303-101 and ISO 10303-
201.
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#RRNKECVKQP GNGOGPV /+/ GNGOGPV 5QWTEG 4WNGU 4GHGTGPEG RCVJ

#22418#. CRRTQXCN ��

FCVG ECNGPFCTAFCVG �� CRRTQXCN ��

CRRTQXCNAFCVGAVKOG�FCVGFACRRTQXCN

CRRTQXCNAFCVGAVKOG

CRRTQXCNAFCVGAVKOG�FCVGAVKOG � 

FCVGAVKOGAUGNGEV

FCVGAVKOGAUGNGEV � FCVG

FCVG � 

ECNGPFCTAFCVG

FGUETKRVKQP CRRTQXCN�NGXGN ��

CRRTQXCN VQ QTICPK\CVKQP

��� +H VJG CRRTQXCN KU IKXGP D[

QPN[ C RGTUQP

��� +H VJG CRRTQXCN KU IKXGP D[

QPN[ CP QTICPK\CVKQP

��� +H VJG CRRTQXCN KU IKXGP D[ C

RGTUQP YKVJKP CP QTICPK\CVKQP

2#6* CRRTQXCN ��

CRRTQXCNARGTUQPAQTICPK\CVKQP�CWVJQTK\GFACRRTQXCN

CRRTQXCNARGTUQPAQTICPK\CVKQP

CRRTQXCNARGTUQPAQTICPK\CVKQP�RGTUQPAQTICPK\CVKQP � 

RGTUQPAQTICPK\CVKQPAUGNGEV

��� 
RGTUQPAQTICPK\CVKQPAUGNGEV � RGTUQP

RGTUQP�

��� 
RGTUQPAQTICPK\CVKQPAUGNGEV � QTICPK\CVKQP

QTICPK\CVKQP�

��� 
RGTUQPAQTICPK\CVKQPAUGNGEV � RGTUQPACPFAQTICPK\CVKQP

RGTUQPACPFAQTICPK\CVKQP�

Table B.1 - Mapping table for drawing_structure_and_administration UoF
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Application element MIM element Source Rules Reference path

DRAWING draughting_drawing_-
revision

201 draughting_drawing_revision <=
drawing_revision

  drawing_number drawing_definition.
drawing_number

101 draughting_drawing_revision <=
drawing_revision

drawing_revision.drawing_identifier ->
drawing_definition

drawing_definition.drawing_number

  drawing_revision_id drawing_revision.
revision_identifier

101 draughting_drawing_revision <=
drawing_revision

drawing_revision.revision_identifier

  drawing to approval PATH draughting_drawing_revision <=
drawing_revision

approved_item = drawing_revision
approved_item <-

draughting_approval_assignment.approved_items[i]
draughting_approval_assignment <=

approval_assignment
approval_assignment.assigned_approval ->

approval

  drawing to drawing_sheet PATH draughting_drawing_revision <=
drawing_revision <=
presentation_set <-
area_in_set.in_set

area_in_set 
{area_in_set => 

drawing_sheet_revision_usage}
area_in_set.area ->

presentation_area =>
drawing_sheet_revision

Table B.1 - Mapping table for drawing_structure_and_administration UoF (continued)
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Application element MIM element Source Rules Reference path

DRAWING_SHEET drawing_sheet_revision 101

  sheet_number drawing_sheet_-
revision_usage.
sheet_number

101 drawing_sheet_revision <=
presentation_area <-

area_in_set.area
area_in_set =>

drawing_sheet_revision_usage
drawing_sheet_revision_usage.sheet_number

  sheet_revision_id drawing_sheet_revision.
revision_identifier

101

  drawing_sheet to approval PATH drawing_sheet_revision
approved_item = drawing_sheet_revision

approved_item <-
draughting_approval_assignment.approved_items[i]

draughting_approval_assignment <=
approval_assignment

approval_assignment.assigned_approval ->
approval

ORGANIZATION (person)
(organization)
(person_and_-
organization)

41
41
41

 organization_name

#1: If the organization is only a
    person
#2: If the organization is only an
    organization
#3: If the organization is a person
    within an organization

#1: (person.id)
#2: (organization.name)

#3: ([person.id]
[organization.name])

41
41
41
41

#3: (person_and_organization
[person_and_organization.the_person ->

person
person.id]

[person_and_organization.the_organization ->
organization

organization.name])

Table B.1 - Mapping table for drawing_structure_and_administration UoF (concluded)
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Annex C

Constraint templates

C.1  Dependent instantiation

This template may be used when entity_a  may only be instantiated as referenced by another entity. 
*)

RULE dependent_instantiation_entity_a FOR (entity_a);

WHERE

  WR1:  SIZEOF (QUERY (each <* entity_a |

        NOT (SIZEOF (USEDIN (each, ‘’)) >=1

        ))) =0;

END_RULE;

(*

C.2  Mandatory subtype
 
This template may be used when a supertype (entity_a ) is constrained to be one of more than one valid
subtypes.

*)

RULE subtype_mandatory_entity_a FOR (entity_a);

WHERE

  WR1: SIZEOF (QUERY (temp_a <* entity_a |

       NOT (SIZEOF (TYPEOF (temp_a)* 

            [’SCHEMA_NAME.VALID_SUBTYPE_1',

            ‘SCHEMA_NAME.VALID_SUBTYPE_2']

              )=1))) =0;

END_RULE;

(*

This template may be used when the supertype entity is constrained to be one specific subtype.
*)

RULE subtype_mandatory_entity_a FOR (entity_a);

WHERE

WR1: SIZEOF (QUERY (temp_a <* entity_a |

NOT (’SCHEMA_NAME.VALID_SUBTYPE' IN TYPEOF (temp_a)))) =0;

END_RULE;

(*

C.3  Cardinality

This template may be used when entity_b  has an attribute x  that references entity_a .  This rule
constrains the relationship to a cardinality other than the default, zero, one or many.
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*)

RULE entity_a_to_entity_b FOR (entity_a, entity_b);

WHERE

WR1: SIZEOF (QUERY (temp_a <* entity_a |

NOT (SIZEOF (QUERY (temp_b <* entity_b |

temp_a :=: temp_b.x)) =1))) =0;

END_RULE;

(*

The desired cardinality is reflected by the cardinality to which the interior SIZEOF statement is compared.  In
the template, the cardinality is exactly one.  To constrain the cardinality to be greater than or equal to one, “
>=1" could be substituted for the “=1", for example.

If attribute x  of entity_b  is a SET of entity_a, use the IN operator instead of the entity instance equality
operator.  If attribute x  of entity_b  is a BAG, LIST or ARRAY of non-unique entity_a , the cardinality
of a single instance of entity_b  to a single instance of entity_a  needs to be considered and isn’t covered
by this template. 

C.4  Value restriction

This template may be used when entity_a  has an attribute_b  that is of type STRING.  The values in
single quotes are the allowable values of attribute_b .  If there is only one allowable value for
attribute_b , use the equal sign in place of the IN operator. 

*)

RULE restrict_value_of_atribute_b FOR (entity_a);

WHERE

WR1: SIZEOF (QUERY (temp_a <* entity_a |

NOT (attribute_b IN [’string 1', ‘string 2', ‘string 3']))) = 0;

END_RULE;

(*
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Annex D

Steps for writing MIM short form EXPRESS

1. Develop the EXPRESS definitions for all select types, subtype entities (including local rules), global
rules and functions identified during the interpretation workshops. Develop EXPRESS global rules for
constraints documented as mapping rules within the mapping table where possible.

2. Write USE FROM statements for all foreign-defined named types (entities and types) that are needed to
support the creation of MIM unique constructs from step 1.  See the discussions on visibility in ISO
10303-11:1994 to understand EXPRESS visibility requirements.  Any foreign construct that is named in
the definition of a local construct, with the exception of those named only in strings, shall be made visible
through inclusion in a USE statement. 

3. Write USE FROM statements for each AM (and AIC).  In some cases, an AM (or AIC) may contain USE
FROM statements for a construct identified in step 2.  Because an AM is a separately balloted document,
do not depend on an or AIC to interface constructs determined in step 2 to support MIM short form
locally defined constructs.  In this case, redundant USE FROM statements are allowed. 

NOTE TO STEP A/F TEAM - We need to capture the idea of referencing constructs from modules, AICs, IRs

and what the differences are between the different references.

4. Examine the integrated resource EXPRESS-G to determine which constructs will be implicitly interfaced
based on the explicit interfaces written in steps 2 and 3.  See the discussions in ISO 10303-11:1994 to
understand what is implicitly interfaced for each explicitly interfaced construct.  This includes all the
entities supertypes, the named types referenced by the entity’s attributes, and SELECT types that contain
explicitly or implicitly interfaced constructs in their select lists.  Items in select lists are NOT interfaced
when the SELECT type is interfaced.

5. Look at the mapping table for additional entities that must be brought in to satisfy reference paths.  Each
entity that appears in a reference path must appear in the MIM long form (i.e., must be locally defined,
explicitly or implicitly interfaced.) Add USE FROM statements to bring in required constructs.  When
writing the additional USE FROM statements, try to minimize the number of entities named, avoiding,
where possible, explicitly interfacing entities that are not intended to be independently instantiated.

6. Examine USE FROM statements for entities that are not allowed to be independently instantiated.  Write
rules constraining the instantiation of these entities. See constraint templates in annex B of this document
for assistance.  Entities that are subtypes of representation_item or its subtypes do not require dependent
instantiation rules as such a constraint is locally defined in representation_item and inherited by all
subtypes.  As they cannot be independently instantiated anyway, provide only the minimal set of use
statements, i.e., explicitly interface only the bottom leaf subtypes.

NOTE - Some entities are independent by definition.  These must be explicitly interfaced to bring them into the

MIM.  They are not referenced by other entities and it is, therefore, incorrect to write a dependent instantiation

rule for such entities.
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7. Add USE FROM statements for any entities that are intended to be independent but that were not already
explicitly interfaced in the execution of a previous step.  Some constructs may be implicitly interfaced
that are required to be independently instantiable.  These entities must be explicitly interfaced. 
Independent entities are those entities that may be instantiated without serving in the role of another
entity’s attribute.



ISO/TC 184/SC4 Nxxx:1997(E)

53

Annex E
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